2877. The Limits’ o in Physical Ww. ‘Block, 
‘Instromentenk: 366-376, Atig., 1924,)—A concise sumrhary 
of the limits of accuracy Ki ‘measurement’ of physical quantities based 
‘on the furidamental units of ‘time! ‘length! and mass. “The measurement 
Of length ‘is referred to the standatd’ international’ ‘meter in terms of 
wave-length ‘of light. Brief’ mention ‘is made of ‘the various methods of 
standardisation: of physical units; and the’ limits of accuracy of each is 
stated. It is shown that almost theoretical accuracy can be obtained 
in the case of léngth and mass units. The paper furnishes a useful col- 
lection of details concerning limits of 
2878. The Density 7 Tron and Other Refrain? Metals in the Liquid 
State. C. Bemedicks. (Comptes Rendus, 179. pp. 389-391, Aug. 18, 

1924:)—Two, U-tubes, one containing:mercury and the other made of 
some refractory) material, are connected so that two of their limbs are 
filled with an inactive’gas at a low pressure, and the other:two with the 
same gas at a higher pressure; and: the differences of height of the 
mercury in the limbs. of one U-tube, ‘and of the molten metal. im those of 
the other, are determined. In some cases refractory glass, or fused 
silica, can ‘be used for the second U-tube, and the difference in level can 
be determined opti ly. ; in others the. position’ « of the meniscus can be 
found by means of tungsten rods, the expansion of which has been 
determined. 'tin; “using” the’ first’ tiethod, ‘the ‘density has been 
determined “ass = 6-95; at” 320° + ‘found 6°90; “Day, 
Sosmian ‘and “Hostetter 6- Por leads’ 10°47 at 600° + ‘Arpi 
10°63; Day 10-477. For iron a U-tube was built up, using magnesia 
and bauxite with inner tubes of carbon; this was heated by means of 
an alternating current. The tungsten rods were protected from solution 
in the iron by means of a thin layer formed of MgO, CSi and, molasses ; 

at 1540° s =6- -92 + 0-07. The value. of ‘Roberts-Austen and Wrightson, 
6-88, is for cast iron containing 5 to 8 per cent. of foreign matter, and 
the temperature, was probably not above 1200°. The iron was allowed 
to solidify in the tube with'a definite difference of pressure, 27:80 mm. Hg ; 
the tube was destroyed, and the vertical distance between the two iron 
surfaces was- measured (about 55 mm.). - Allowing for contraction, at 
the temperature of solidification; about 1525°, s = 6 83. A certain 
VOL, XXVII.—a,—1924. 3Z 
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amount of cementation took place from the carbon tubes; the probable 


‘20 to 0-25 per cent. 


2879. Weights and 
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(Bureau. of Standards, ‘Dest of Com- 


: 2880. Density of Magnesium from 20° C. 
—t0'700° C. Edwards andC.S. Taylor. 
InstMining Eng., Trans. 69. pp. 1070- 


1074; Disc., 


1075, 1923.)—The density was 


poner at room-temperature by comparison 


distilled water, with 


and when immersed in 


with the results (at 20°C.) 
.. When , measuring, the 


density-of liquid. magnesium, ‘use was made 


of a small graphite or steel crucible, as shown 


in the, the space. being filled with molten: tin to. give 
@ uniform temperature distribution. The apparatus.was. heated in an 
the temperature measured. by a. 


rhodium. are, given in: Table: 


Hits 


Test Pleoes, 


Density at 20° C., — 
per Millilitre 


ya 


90-95) Bais! 


93 


‘37 » 


hi 


piss 


32 
2273865 
i 7881 
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arihealed 2-5'hrs. 


fray 
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ap from 20° to ‘700°C. 


meter Used... 
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GEMERALAF HYSICS. 


Sei. Instruments} bpp: 3424345; ‘standard: barometer :is 
desctibéd the mercury surfaces;is measured. 
by-means of the equivalent of a 30-inch steel screw micrometer. To . 
Utheupper'end thé\ mitrometer is! ‘sealed into‘ the 
chamber lower end .is the divided head: 
‘thé A vacuum! 4ube: jis: wttached >to: test the! pressure’ ih 
‘the vacuum! ‘chamber: The: micrometer can be casily setion *the!met- 
to) 8/1000°of an by a rod :erid-gange 
to ‘afew teacthousandths of an étandard’ barometer 
eliniindtes the cathetometer usually used with sti¢h instruments 
difficulties and errors of reading mercury surfaces enclosed in glass tubés. 
(25. ppi326+330, july1, 1924,)+-The instrument. is 'a, diminutive | form, 
Edelmann manometer, provided with.two, pressure, ducts which 
two thin.aluminium vanes, respectively, at,each.end ofa) small indicator. 
‘Thesvanes-are ‘mounted at) the. two ends, of a thin aluminium wire sus- 
pendedthorizontally,at its. centre,so that the vanes and, carrier, rotate in 
the horizontak:plane: ; The suspension .is specially designed for sensitivity, 
and the deflections are recorded by the: movement of, a,spot)ofj light. on 
a horizontal, ground-gilass; scale, .which..is reflected, from, small, mirror 
‘attached! to» thei.wertioal. suspension, wiren|(The, scale, is, usually..placed 
2 metres from} theinstrument.}, The,vanes.are, snitably protected in,an 
aluminium tube and the pressure atthemythrough 
holes in-a;plate: forming. the end.of the; ducts., «Partigular,. care, 
to:-screen| the. instrument, from external,magnetic or thermal 
arid: the elimination, af electrostatic effects, is eliminated by anyall-metal 
Full,details, diagramsand 
are) givens variety..0f| which, the,\instrument ig, suitable 
is 'enumerated, and.ai new method: is, developed both.,theoretically..and 
(practically: for. ifinding..the susceptibility: of: gases. general, formula 
for such work is dedueed:and; experimental,resulte quoted, ~The, sensi- 


Aivity the: instruments, such that acdefleetion of; 1 mm,,on, a:scale 


placed 2 metres from. the: indicating -mirron.correspends ;to,a static. pres- 
sure» difference of:2+7: 107%, mom, of meroury., Various other detailed 
oult Manometer... Av: Bi. Zahm. (Brank. 
198+ 13-216,. A924) liquid, differential Pressure 
gauge in which the manometer tube. is shaped. to 


_ tractrix, so that the displacement of the liquid meniscus along the bore _ 
atany point is ina) constantratiolto the proportional change\of pressure, 
isidescribed< <Dheapplication and calibration (of the gauge for measuring 


wind ‘velocities,are briefly referred to. 


Modertit/Pressure:M eters: with: Special Reference to:the, Recording 
Manometer Wohlfarth ...,;(Zeits. ntechn. Physik, 6.9. opp. 361-368, 
1924.) ++ Describes the 1methods.¢m ployed: ofthe 

curved. spring tubes (Bourdon. tubes).made, use of in commencial,mano- 


theters.and method of, example given 
selfrecording 


whichishows; the advantage to, be gained, by: 
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manometer in.cofthedtion with ‘a boiler: « \Bigures ate givenof self-tecord-. 
ing instruments, in: which-theé ‘pen ‘is ‘causéd°té move ina straight line 


Pistols: »Motion of: Pressure | Holborn, 
(Antsod. (Physik, 075. ipp. 276-278; |Sept.y; 1924.:| From) the..Reich- 
sanstalt):;++In' ‘two recent: papers: ‘[seé;; Abstracts and:.1361,' (1924) 
A:oMichels: ‘has examined the sensitivity pressure 
gauge due ‘to Schaffer ahd: Budenberg,: The present paper is.a‘criticism 
‘of the findings of: Michels: with reference the author 
102886. Coupled Cord. Pendulums, Cc. ‘A. Lees. (Phil. Mag. 48. 
PP: 129-141, July, 1924.)—The interest which has been aroused by 
ostillogrdph | investigations: ‘of’ the ¢lectri¢al oscillations in the coupled 
tised ‘in Wireless’ telegraphy ‘has led to! a ‘revival Of study. of 
‘coupled dytiainical ‘systems’ in ‘general, and new” systems’ have: been 
invented and’ ’their properties studied) either ‘theoretically experi- 
mentally, ‘in Order to facilitate’ the ‘subsequent ‘study of the properties 
f -céupled electrical circuits. [See Barton and Browning (1017-1924) ; 
‘Studies; though adding: nities to of ‘the. conse- 
quences’ ‘of dynamical coupling; ‘have always’ ‘the theoretical 
work given in a form which of the 
préserit paper presents’ the of one’ the siinplest 
of eotipléd ‘pérdulums, and’ shows that; by neglecting the small damping 
that" octurs, by ‘using symmetrical notation’ and dealing at-first with 
inclinations rather ‘than displacements, the work ‘may be ‘reduced tothe 
jon” ofa’ cértain length; whose ‘addition or sdbtraction: from 

gives the altered effective pendulum lengths forthe coupled 
‘thus’ enters’ into ‘the expression: ‘of : and 


affiplittides of the component oscillations in'quéstion;)) 
“By means ‘6f ‘this length graphical solution is:given, fat as i 
ht of the initial conditions ‘of the oscillations!) 


illastrate “the “working” of graphical riethod are 
taken, viz. masses and lengths each equal, masses equal: but»engths 
unequal, pon eg ual but mass unequal, both masses and lengths 
unequal. original papershould be details! for. the 
analysis andthe graphical method’ (which’ involves! only ciréles ‘and 
three Straight lines) °° od} idouiw Hy B. 


2887. Automatic’ ‘Topler: Pump. Porter. and; Engin. 


16: pp. 7312732, paper contains'a brief descrip- 
tion ofthe essential features of a mercury: pump, working aatomatically 
and continuously, which has been developed in connection with the 
work in the Cryogenic Research\Laboratory; Bureau of Mines, Washington, 
DC: this -work, particularly°in atialyses. for Héliam, al vacuum: pump 
is' requiréd ‘which’ wilb evacuate the ‘apparatus ‘anddeliver the’ gas ‘into 
a’ Gdllection ‘tube. ‘The “Tépler ‘pump more’ ‘satisfactory: than 
Sprengel; btit-earlier developments of Tépler type to work 
and ‘continuously ‘have coin plicated: glass 
XXVII.—a.—1924, Poet — 
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12888." The Preparation-and Silvering Go Kedtey. 
(Journ: Sci Instraménts; 2. pp! 369+373, Sept.,' 1924.)—-Several methods 
of preparation of quartz ‘fibres are described and details given ‘for 


iplatiog and are incnded. 


A. Anderson H. oO. Wood. 

rica Inst. 8. pp. 817-822, June, 
1924.)—An depending on torsional control and possessing 
variable magnetic damping is its! contents considered. 
It is about the size of an AL. om very } 
and easy to constfuct. It was.d éd.in th 
shocks, but it has algo been shown possible ¥ 
on the ‘lines the 


“2890. ous Properties of 
C. J; Smith. “(Roy 106. pp. 83-96, July 1, 1924) 
—The study of the viscous properties of water-vapour has received little — 
attetition in ‘the past; and there is'no record of any systematic attempt 
to obtain results over a large range of temperature: 1 /The» principal 
difficulty when the, range of temperature is such that the vapour ‘will 
behave approximately)as a perfect gas has been reduced by ‘using the — 
vapour at comparatively‘low pressures, so that considerable superheating 
may be obtained without the attainment of:very high temperatures. 
Within the range used, 100°-260°C., the viscosity appears to be iiide- 

dent of pressure—a result only to be expected, according to the kinetic 
cated ‘vapour obéys thé k ‘Of perfect 
‘The method iivolvés the transpiration Of the Vapour through’ 

capillary tube, and the objection to the ‘Mmethéd viz. its ‘dependence! 
on the assumption that Boyle's law is to the gas. our 
under to met the ‘Tesult, m ag i 


to cover a still larger range of ‘temperature icky however 
cessful, due’ to ig aerate of capillaries and ity of quartz tubes 
marked with scratched variations. The sod which ‘had’ to” be’ 
used eventually caused the to be fixed owing to, 
the water-vapour. The experimental details are 
giveii Very fu , ahd tHE data"obtained have’ been ‘applied’ 
to” of le water molecule’ in the'§ us ‘Using’ 
formu prese nted “for on by ‘the water 
clude relation to’ the réceht ‘work’ on Phe” 
tidés for. other, gaseous hydrides... range of temperature covered 
the’ observations is too small ‘to provide adequat ‘verification — | 
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2894. Viscosity of Oils at High Temperatures, Forteeh. and, 
Wilson; (Indust.:.and: Engin; 16; 7894792; 
1924.)++Temperatures! up t0:250°: Fs obtained! by :immensing a: modi- 
fied type of Ostwald viscometer in an oil bath provided with close thermo- 
static: *tegulation with: windows; that): the obsefvattions 
could:be taken: throught the'bath, Baapecial yapour 


i 


Amis 


THREE - WAY STOPCOCK 
bath» was devised; as shown in:the figure, othe liquids ;used.for the vapour 
bath being: as! mot jo saat weve nisido 
ont ‘Mylene © esd esp tostieq ovaded 
Skog Naphthalene’ thomainita af Daninido od vee 

data on the various, are, given. a, table, 
are,also, plotted according ,to, He met 


of. Some: Monovalent’ Salts of Hi ally A ids. in’ 


ane Prasad. (J: Phys. Chest 28. pp. 696-€43, une, 


ps i in n-butyl, an and isobut 


rm is ‘bas ed 


the of the equation log’ the: 
the, solute, per of the 
than. oun ad, fur \er,, the 
constant varies with the nature of SQ, 
algohol consists,.of higbh associate 
on, dilution, Horiba (7 okyo YOR 8 0). 
decreases. jas the concentration increases, r n, 
VOL, XXVII.—A,— 1924. 
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with increasing: time “of 
flow-was noted ‘when ‘the solutions were left foria week before méasuremett! 

If thevalues: of ‘the! conductivity! of different soaps in ethy! and 
are corrected for the! viscosity; the curves ‘connecting 

ody to nolenst edt stoniw mou 
Viscosities| and Surface Tensions :of the: Soda:Lime:Silica 
Glasses: at) High Temperatures. Part: 1+The Viscosity of Glass at! High 
Temperatutes. Exc Wii) Washburnand Gi Part 
Surface Tensions »Glasses:at Washburn 
aad*E. EV Libman. (Univ. illinois, Nov140! 
[71 pp.], April 14, °1924.)—Part I.—The authors give a brief survey of 
ptevious investigations on ‘this subject:::‘Thé method:adopted by “them 
of: the; rotating: cylinder: method originally 
Margules,) ini which»the liquid under !investigation’ is “confined: ‘betweeh 
coaxial. of» which a:measured’ speed; and 

force requir roduce the rota is ed. The a 
the | ed to measur ‘a 


viscosities, being obtained, by; the addition; of, pure The 
viscosities of the standardising: glasses, were, obtained ‘by. three methads-~ 
the ,capillary-flow,, method, the, falling-sphere, method.,and, the capillary- 
penetration method... From, the the calibration curve ofthe apparatus thus 
obtained, the, viscosity, of apparatus can, be 
determined ; independently of, the ».theory;; of, the 
apparatus,’ method of.'substitution., (The 
_-Yiscosities of; , sixteen, soda-lime-silica. glasses. covering. the, composi- 
tion area, of, commercial, lasses, of, this type,were measured over) the 
temperature range, of 800° viscosities, ranged from 
0; 05; te 200,000 poises. The results are presented in the form of a 
series of isothermal projection diagrams, with the aid of which it is 
possible to ascertain the viscosity of any glass at any. temperatureewithin 
the tange compositions..ande temperatures; studied. |. Easlyi int the 

investigation, a second .brass.apparatus was constructed to test appli 

ability, of ,, the, theoretical equation for the rotating: cylinder,.me 
when..applied,. tg) liquids of, high,,viscosity.,,, The standardised:-glasses 
were, used, and. it was. found that the equation. ig, valid in the case, of: the 
viscosities, up, to about; three poises, but; for: higher 
| sit the constant.of the;apparatus is a. function.of the: viscosity. 
It,was also: found. that, regardless.of. the viscosity of the liquid employed, 
the.tate.of shearing is:directly, proportional to the torque,:as)is required 
by; the: theoretical. equation, none. of 
a preliminary investigationthe. authors, variety 
ae ‘of methods at room temperatures, and finally. decided to adopt a modifica- 
tion, of the, Dipping, cylinder, method to suit glass, at. high..temperatures. 
final, apparatus consisted, of a; platinum. resistance pot furnace, in 
platinum cylinder, (about, 12,qms...in apparent, external ‘cireum- 
Was. sui on a Jolly. spring: balance, 
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the. wire passing’ through ‘the’ electrically ofthe furnace’ 


by dissolving rosin; in. benzyl benzoate... The: surface: tensions of ‘these 
liquids... were, determined -by the. capillary-tise, method, . using glass 
capillaries and approaching ‘the equilibrium from both directions: : || | 
With. this. apparatus the surface tensions.of fourteen glasses were 
measured at 1206°C. and 1454°C. The values obtained varied 

128 to 167 dynes per cm. Surface Tension-Space modéls were con- 
structed, from which the surface tension of any glass within the range 
of ‘compositions investigated may be obtained for each of théesé’tem- 

peratures. The: compositions. investigated included all the! commercial 
sodatlime-silica; glasses. i The temperaturé coefficient! of the surface 
tension atthe temperatures measured was found small, varying 
nits 2894. Does. “the: dee ‘the. Facts ?- “Ay By 
Becker. (Indust, and Engin» Chem, 16; pp. 856-857, Aug., 1924:)-~ 
According to Barnard, Myers and Forrest (Indust: and Engin. Chem. 16. 
p. 347, 1924), identical of the coefficient of friction; f,are obtained 


for the’ same value , Tegardless of changes i in the individual variables, 


being the’ viscosity of the oil at the temperature ‘of the’ oil-film 
bearing,’ the number’ of revolutions of the shaft per ‘minute, and p the 
nominal pressurée’on the ‘bearing in pounds per sq: inch. ‘The author 
tails to find any basis for this statement, and in support of his argament 
quotes the results obtained by Tower with journals lubricated with Tat, 
sperm, and rope oils (Inst: Mech. Engiti.; Proc. No. 4. p. 632, 1883). 

lFurther,’ ‘the data of: Barnard, Myers’ and Forrest would’ 
that a glycerol-water solution: should ‘give as’ good lubrication in’ the 
fluid’ film region as at’ animal, vegetable, or petroleum lubricant’ of’ the 

ak 2895, The Modulus High’ Tompovitures. 

G. H. Lees, J. P. Andrews and L. 8. Shave?’ (Phys. Soc., Proc. 36. 

pp.) 405-416, Aug.,°1924.)—The depression ‘at the free loaded end of a 

cantilever 4 cm. long in an electric furnace ’is measured ‘by a’ microscope. 

‘The temperature of the furnace is measured by a platinum fesistance 
thermometer. For aluminium; nickel and platinum Young's modulus 

is‘ found ' to diminish ‘slightly with’ increase of teniperatoure up to an 

absolute temperature about half the absolute temperature of the melting- 
point of the material, then to decrease more'rapidly and to tend to zero 
as! the! melting-point is approached: | When the modulus ‘begiris to 
decrease’ more rapidly viscous tlow of the material is first noticed!’ For 
fused quartz the modulus i increases, nent: bebe rise of temperature up to 

2896: The The Principle of Virtual ‘its Application to’ ‘the 

of Elastic ‘Structures.’ H. Lamb. (Inst. Civ.’ Eng. Selected 
Eng Papers, No.°10: [56 pp.}; 1923. thé’ designing of engin 
structures’ a number ‘of problems arise 
‘VOL. XXVII 1924, 
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ordinary princi es of statics alone; but for. their; solution require aceount 
tobe elastic properties of the members. The object; of. this. 
paper is to. show, of. virtual velocities provides a.simple 
means of. developing, Maxwell’s;equations: for framed. structures, and; 
that the method can be:applied, to the solution: of a.much more extensive. 
class, of problems, than, Maxwell, contemplated, as well as,to.a simple, 
proot;, of, strain-energy, great. 
advantage of the proposed: method of treatment is that, while incidentally. 
yielding the same equations as can be derived by the principle of least 
‘Strain-energy,..the, theory, be established by. very, straightiorward 
from, first. prineiples, and. withgut the: necessity: of considering 
the, strain-energy.; From, the, pnactical,standpoint there is the advantage 
that, less, labour is entailed than in employing Castigliano’s method, .and. 
the various stages in the progress of the work are less artificial, and can 
be. conveniently tabulated and checked. I.gives an elementary account 
the principle of, virtual, velocities andthe theorems. employed jin .the 
 § 11 deals with. an extension, to, systems, of, particles. III treats 
of examples, relating 20 stresses. inw §1V, 
considers deformations. of framed structures... by . Maxwell 
§ V investigates frames with one redundant.-member, an SVL with 
several, redundapt members....In § VII the. strain-energy and 
 liano’s principle, ‘examined. § -an: extension... 
‘Maxwell's method, to problems, involving flexure, torsion,, et¢,,..In. 
us problems. are, treated. by..virtual, work... The latter method 
suggests an interesting treatment of problems .on continuous. beains; and 
metal arches,,and. this is, contained, in §,X.....Finally,§ XI, includes. some 
telating. to .the. strain-energy.. The. is 


2 2897. The Inapplicabitity ‘of the Equipartition i Energy in a 
stem comprising Vibrating or. Rotating. Particles. G, Jaffé. d. 
| 7. “628-660, uly, 1924. system free and elastic- 
ally bound atoms: is considered, the time of Vibration being small sats 
pared with that of impact, and it is ‘shown, that the energy, of © 
vibrators tends to zero as the period tends to zero. Similarly for rotati 


and free particles, the of rotation ‘being small compared. with the 


* 


‘Collision’ of Bodies’ of Unequal Diameter and 
ai Very Low Velocities. D.'B. Deodiar. (Phil. Mag.” 48. 
“pp. 89-96, July, 1924.)—In all cases the coefficient of restitution’ ‘is 
found to approach a limit 1 as the velocity of approach tends to zero. 
‘Tt is suggested’ that ‘the energy impact’ is ‘really ‘Used in 
effééting slight surface molécular changes; accourits for the decrease 


of léss” at low Velocities.” 
ays 2899. Experiments the of By Pi Wagetaft. 
(Phik: Magi: 48: “July, «1924:)—In a> "previous «paper 


{Abstract :2001: (1924): ‘a! formula’was obtained: for the duration ‘of 
impact of:rods with rounded ends,’ The form 
of ‘the «mathematical relationships which might préduce such a formula 
investigated: ‘It is suggested that, for the intense stresses at impact, 
the: stress-strain’ relation the form'stress = (strain)4, and formula 
“VOL. XXVII.—a.— 1924. VER 
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OF ‘ma gnetisation ‘is ‘studied! ‘one "bat Betyg! 

magnetic steel. The tration ‘of impatt' is fourd to’ Be’ ‘unaltered, 
on removitig the magnetic ‘field’ atid Weties obser Vatiotis,’ brie! 
here and there* is to be’ distinctly than’ the average: 
takeri* as itidicating rearrangertient; thé’ ‘structure 
induced ‘by’ magnetivation breaking’ down intefmitténtly Under the 
of impact’ The ettect “of to” be’ 

negli pt bo bekogerg oat ke: 
tanal ky od) vel od abeltaupe ans 
2900. whe: Equation ‘of Long ‘Waves! Canals’ of "Varying Section: 
Ni Seno (Phil!) Mag??48. pp. 65278, July,” 1024: An’ iniVestigation ‘of 
the various types of soliition and’ lof solVitig, standpoint 


Mag.” 48)" 97-109, July,’ 1924:)—The' theory’ of the ‘Constantine 


exhibited vector to thidge in use 


2902! ana Turbulence ‘of Fluid’ Streams. Heisenberg. 

cussing the stabili of “inotion the ‘visdous 
into account in the disturbed ‘motion, and ‘that 
Rayleigh’s method’ of approxima ting to’ the velocity ‘cutve ‘by a pot 
cannot® to “the: itformation sought: discussion “leads” to’ ve 
cotfiplicated ‘‘forrtiula; numerital computation ‘indicates ‘a limitin 
Reyndlds ‘number ‘fear 10%. discussion t 


2903, The Banistic Prindipte’ in, f ici’ Seu 


Tomaschek [Abstract 2207 (1 (J 924) of the views. put | forward. in a previous 
paper published by him on the ballistic principle of light p ropagation 
fAbstract 1410 (1924)]. It is reaffirmed that the ballistic theory mu: 
be regarded, as. based on the facts .of experiment and practical knowledge 
which embraces the, whole, of the  case:; Tomaschek’s 
2904. The. Crystal. Steuchures of the Forms of. Selenium 
and..Telluvium, A. J, Bradley... (Phil. Mag, 48... pp.. 477-496, .Sept., 
1924.)- ~The powder photograph “method Was... used, the 
being the same as for arsenic [Abstract 1686 (1924)]. The measure- 
ments:aré/shown to indicate that the structure of the crystals ‘cofistitutes 
a» Sohncke trigonal point system No;'23.or{ No. arestightiiand 
left «alternating 3-point. screw) systems,;.one! being: the) mirror image! of 
the,other, Theobserved order of intensity..of reflection is consistent with 
a value of:ithe parameter: = 78°. -(The«same: two 'systems:are 
only; possible arrangements for soll here a value of: ofsabout 
96°: or 97° appears: quite satisfactory ‘The, ‘total is greater 
than in the casé of selénium, owing’ to! the ‘inferiority of the-films: 
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structure is explained with thé help of diagrams, The atoms arearmanged 


rellar, ,crystals may same cause, 
penetrating, triangular. lattices fit ag 
almost,simple cubic, being, slightly displaged, towards 
the, six adjacent, in, this respect, ¢.ithe, ele; 
ments of Group. ingludes ,photogr: Oh, 
atomic, structu ements,,, The. of. 
ments and, Vi differ fom. group to,,gxoup in, vit 2 
the difference. ip, rales hich regulates, the, of. di 


dn Experimental of ructure,of Certain 
Holgersson. and is Pk 
.the,.DebyerScherrer method... first series has, a, face; 


-variation, of the, parameter. with, the 
atomic..concentration, is, represented , by, 
towards the, concentration axis,....In, the,case of the, PdCu,allays 

existence of a compound, is is, ‘proved wath,, 50, 
of same,structure, as CsCl,,¢.=7 2°988,,x,10° cm... For 


other, the, structures, face-centred ,cubic,, in, the 


of the above chemicalcompound,.w 


Wigner. (Zeits. phys. Chem, 111,, 1024,)rr- 
Two finely developed natural crystals, one grown in CS,, and a large 
of, small crystals,of from 1 to 2 mm...were investigated inidetail, 
» X-rays, from ; a. copper ,, antikathode 54) 
molybdenum employed by..Bragg, 0-712). 
Qwing to.,the Jarge dimensions, ofthe lattice element this produced, 
great; improvement in,the photographs of; the. interferences;, The 
edge, method .was, employed,, ysing, the, different ,natural..planes..of the 
crystals; and rot qrystal..diagrams: were:also taken about, ditferet 
axes. The crystals are rhombic bipyramidal, a = 10-61 A., 6 = 12-87A., 
24-56:All; spdce group thevelementary cell isface*cerit#@d on 
all’ sides, “anit contaitis 1128 this" latticé groups 6f vat\most 
sixteen’ S::atoms ican geometrically ‘combined: together!  Theicentres 
of gravity-ofthese»groups form a rhombic diamond ‘ldttice: HurNe A. 
8907»: The; Analysis of Structure by, X-Rays... H. Bragg, 
1924... Abstract paper read; before the British Assoc., Toronto, 1924. 
Science, 60..; with, thehelp 
VOL. XXVH,—A,—192¢4. IVER OV 
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of diagrams forthe! C3, 19. ahddes, how ‘the 32 classes 
of crystals, with" different external symmetry) can | be divided’ into 
230 modes’ by’ means ‘of definite “shifts ‘of four lattices, Py 


‘ahd ‘how, in’ cases, X-ray afiatysis gives information 48 to the 
SHOwn’ that: in ‘the ‘case of zincblendé, it is possible, ‘itt spite ‘of the 
the crystal, to deteritine the mode 6f drran ement of the atoms 
-ray ‘mieagnrenients ‘alone, 'thotigh’ the “X-rays” ‘cantiot detect 
direétly,’ There ‘are cased’ “Whete “thé” X- Ganindt decidé 
between’ two’ thiodes, ‘of Which tan ‘be froth other 


atrangement of ‘these’ part’. In’ benzoic moleciile, 
four ‘the ‘unit “cell, “some tight-hatided ‘anid’ some left-sided. THe 
tholeculé thay have syttimetry arid Consist ‘of two, threé dr more” parts,” 
as in FeS;, which has six parts; tock-salt ech’atom of Na and 
its shitions to its ‘neighbours, has 48 parts.’ ‘Rarely’ a’ part Consists" 
more than one molecule; the part in the fumaric acid crystal sae Bvie. 
perhaps’ six,’ ‘tolecules. Since the part has'nd miol 
differ in some way from oné'dnbther. «The ‘genera? geod 
ordinary chemistry," ‘and the chemical molecule’ ‘generally seem 
such, in the crystal, with ‘évery little damiage. "The 
do’ not ‘tell’ directly the’ relative positions’ of the atoms’ in ‘the’ unit’ cell ; 
thuch ‘has learnt as to the relation betwéen' these positions and the 
félative intensities’ of the different orders reflection ‘by ‘each ‘platie. 
to” btate the distance ‘between’ dné ‘atom aid ‘another; but 
the atomic radius useful conception, ‘especially When its’ dependence 
= the natute of conibination is taken’ into account. “The question of the 
‘orientation of the bonds’ is alsé dealt with, ‘with Special reference 
éarbon. A ‘number of interesting ‘ compouhds’ are’ described; and 
the connections between structure and dielectric capacity, rigidity, com- 
ib: thermal’ and ‘electric’ ‘conductivity 
al offer scope fdr much future work, HN. A. 
9908. Motion: of ‘Body at Different’ ‘Gas 
Pressures: ‘Landman. (Zeits. f. Phiysik,'27/-4. pp: 2374247, 19294.)— 
‘With lower pressures the Brownian motioti, ‘as’ expected; was in general 
livelier. If from ‘the’ Brownian ‘motion ‘at’ atmospheric “pressure the 
radius “of thé ‘particle “is calculated, “it is’ found to agree’ with the 
Knudsen:Weber law of forte. The mean’ value for’ number 
2909. Remarks ‘on the: Phe Basix: of the | 
Quantum ‘Pheorys:: Senftleben.. (Zeits: -Physik, -pp.- 95~- 
the. recently published Part) 1. of \this. investigation. [see 
Abstract 1688.(1924)] a certain amount: of: incompleteness | was admitted 
and reserved for further examination. The latter is now based upon — 
field: equations for the charge-free vacuum in’ place of the usual'equations 
of Lorentz, ‘which ‘strictly affords. the fidld ‘of ‘uniformly! moving”charges 
Otily; while application to non-uniform motion is only (possible to! 4 certain 
degtee of approximation.’ The model!is then characterised: number 
VOL. XXVII;~—~a.— 1924. OV 
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radiation? follows: that the systen: is ‘spatially * bounded “bya fihite 

‘closed :\surfade,’ the! conditions! for which are’ evaluated:' «The is 

2910: The Moonie: Structure of Two Intermetallic 

dad “GD: Preston! Prov! 36. pp ‘941-348 


‘diagonals: ‘in’ ler: Scand °° Density from ‘X-ray data 
195042001 Dheimagnésium are separated ‘by the’same 
distan¢e as in) the pure metal, . The sum of: the.“ radii,” of-silicom-and 
magnesium) atoms is equal, to the. distance between, these atoms in! the 
compound. AlSb.-A> face-centred cubic lattice ‘of antimony of 
6-126 A, intermeshed with an identical lattice of aluminium’ atoms, 

‘the ‘corner ‘of the latter dividing ‘the cubic diagonal of'thé formér in the 
patio “of from: X-ray data “4+ 23' 40-04 gms 
‘molecular ‘volume of the compound is greater than’ the sum of’the atomic 
-volumes of constituents: ‘The: increase! in! volume: observed eby'the 
method X-ray analysis» agrees ‘with that obtained by other’ methods 


of volume:of. theo lattice! on»whichs the ahtimony 


atoms are arranged is per cent: less than the volume of the face-ovivired 
thomb. pure antimony: The: molecular: volume: of the»com- 
pound is accordingly 4 per cent. less than twice the atomic:volume of 


ahtimony.: «The closest distance of approach of aluminium! and antithony 


atoms is 2-66.4.,.whivlr is than: the of their: 
Structure of Calcium... Collins, hem. News, pp. 95- 
97, Aug. 15, 1924.)—The atom of calcium is ered to be formed either 
‘by the union of one of potassium and one of hydrogen; ‘or; what is equivalent 
this, by! the! union of. am atom>of*silicon ‘and ‘one carbon.’ Support. 
‘for this conclusion is ‘deduced from the’ gtavities of riumber''di 
‘calcium compounds: a: Adit Rs 
Structure of Cobalt, Hi Collins: (Chem. News, ' 120) pp: 107~ 
108; 22; data are quoted support ‘of the view 
that' the atomsof cobalt is:composed: of one of aluminium united to oné of 
of Copper. HoColline. News; 120. pp? 167 
158, Cucacts*sometimes like’ the monad Na and 
at other times like'the diad:Ca, theconstitution Na'Ca, previously obtained 
fort, is That such constitution is correct is shown 
‘by the facts that:(1) four: of: the: five combining volumes) may’ be ‘split 
parts ‘in: aecordancewith ‘the law: of ‘relative ‘volume (2) three 
of the combining: volumes are supported by the: law of heat of formation 
and give the:same original: 
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Distribution of Atoms in Mixed Crystals, » Tammenn.: (Ann. 
{Abstract 2356 (4924); no. 
dimits,ef chemical action on the assumption: of ja:definite distribution: of 
the atoms. The author discusses the arguments for. ptecrntane: the normal 
Crystal Structure of Oxalic Acid, Hoffmann end,H. Mark. 
sits, phys..Chem.. 11}. pp. 321-366, 25, 1924.)—-By means of the 
method previously described. [Abstract 1753.(1928)1it is. found that: anhy- 
us oxalic. acid crystallises in rhombi¢, bipyramids, of the, space group 
vis, the. dimensions of the elementary.cell: being: @ == 6:46 == 7-79A., 
and¢= 6-02A. ,Thecellcontains fourmolecules (CO,H),, and no connec- 
tion, between’ these. molecules within the: lattice | is: detectable..:A second 
anhydrous modification of the acid also,exists} the:symmiéetry in this case 
being: et -the.-highest monoclinic: hydrated acid -forms) monoclinic 
“crystals of the spaice group having 6-05 Au; b= 3°67 
andc 9 Av; the elementary cell contains two: (COM) 0. 


ott 2916,, Relation: between, the ie the Space. Lattices 
of Acetaldehyde- -Ammoniaand Metacetaldehyde.; O. Hassel and H. Mark. 
(Zeits. phys, Chem. Aug..25, 1924.)-—Acetaldehyde- 
in the space group: 
BAT AL cas 84°50!) The primitiveselementary cell “contains: six 
molecules acetaldehyde-ammionia arranged geometrically so that the 
groups of the» separate’ cherhical moleéules “are: adjacent; the 
tetregunal crystals of one of the two pyramidal 
the’ space! group' Cj ot 10-34) 4-10." ‘The'ele- 
mentary cell is space-centred contains ei#ht dtetaldehyde ‘tiorecules. 
Of these not more than four form the crystal molecule, the Pe eride 
not ‘tore Goimplex thiitt tetrdmeric. — P. 
The. Structure. the Isomorphous, Compounds (NHipgZrFy 
(NH Hassel and Marks: (Zeits.\f: Physik, 27/2. pp 
results obtained: by the:authors confirm: Werner’s theory 
of coordination, the essential of which is that in the erystal dattice the 
spheres of coordination are continued outwards. Each Pt atom in the 
__dattice of (Ky PtGl,, for example,:is surrounded the first:sphete! by six 
Cl atoms. in,octahedral union; and. ithen:in:asecénd sphere: by. eight: 
Most; of, the complex ‘compounds:investigated belong: to! this type, 
andthe two substances now dealt with have been chosen as belonging 
to a new type. Both salts crystallise in the cubical system like K,ZrF,, 
and themost usual formis an octahedra. Rotation diagrams wére'taken 
about{ 100}, £110); and) ‘The edge. of the cubicalielementary body 
(Of: = 9-353 A.;) the-cell is simply primitive and contains 
four molecules ; the same is true of the hafnium: compound,'e= 9- 400.4. 
|The following-arrangement enables a satisfactory. agreement to be obtained 
-between the observed and calculated intensities atoms: with 
4B atoms..with N atoms with 24 F atoms with 
figure in the original paper shows :the' elementary cube 
‘VOL, XXVII.—a.— 1924. PERT — 
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has smaller cube centrally. inside it, and complex ZrF, or HéF pions are 
Situated at alternate corners of the smaller cube, the other! alternate 
corners being occupied by F ions. Each of the complex ions ZrF, consists 
Of a zirconium \ion:surrounded. by an\octahedron; with six F \ionk6f one 
‘kind distant 1-97) from the 2+5.A, from each otliers) 
‘the first eonedinstion sphere; each ofthe complex ‘ions: are six 
NH, whose distances from the‘ centre the! complex ion 
-and.which-are 2-72 A; trots the meatest F iom the complexion. 
the.six NH, groups ‘thei édges of ‘the larger cube,’ equi- 
distant from of ‘The: six can: be: regarded: ‘as: the second 
coordination’ sphere, about ithe:\union! with the lattice of:the 
F.ions of'the second kind, about: which: they group in exactly the ¢ame 
way,as about: the ions: Finally, six>F ions of the second kind: 
a third sphere ‘about: the selected ion; witha distance 4+66 
B pp. 1857207, ;July-Aug.-Sept,, 1924,)—-The 
components, of the. green. mercury. radiation from, mercury vapour, lamps 
have, been, photographed, using an echelon,grating. The results, of.,the 
measurements, are compared with those, of, Janicki and Nagaoka... It,is 
concluded that. the absorption which,occurs,in, the central component, is 
not, symmetrical. and. sensitive to the, conditions in the source. . By 
adopting a constant error in, the, determination of the central, component 
by. Janieki.and Nagaoka, their results are. complately 
with the author's... wit er stig 
From; Bohr’s theory, it,is easy to, calculate the, change in wave-length 
to. be-expected. for, an, isotope, of slightly, different, mass. .In; the case of 
wave-length calculated. is about'80. times smaller.than 
that.observed,,., Assuming: this factor, 80, to apply. in the case of the green 
mereury ling, also, it, is easy, to calculate the, masses of, the: isotopes, to 
_ which the components of the line arejdug., There is good agreement with 
the hypothesis. that, isotopes of, masses; 197), 200, 202, and, 204 are present, 
while both the author and Janicki and Nagaoka find a: component which is 
in the mean, position of the components, due to masses 198 and 199.. 
relative proportions of. the. isotopes present are doubtful, those. deduced 
from porns not agreeing with A. Wh. 
Atomic: Number, Russells; (Phil) pp: Septi, 
complexity., of the elements.of-even ‘atomic ‘number is in- 
vestigated.on lines similar to those employed-in' Part Liof this:;communica- 
tion Even elements may: be divided-into four 
groups; 41) Simple .elements., withsione ,mass; {numbers (2) ‘complex 
elements without odd isotopes, having two or three mass numbers ; 
(3) complex ieleméntsiwith \isotope, having »five!mass nutibers ; 
(4): complex: elements:with two odd ‘isotopes; having seven: mass numbers. 
Dhese considerations; applying ‘to the range from seletium: to lead; are 
‘by: assuming: that! :comiplexity ‘isa! periodic function “of 
period 16 nd ‘by employing various empirical relationships: existing ‘for 
tadio-active isotopes and ordinary elements. ‘Genetal rules similarto Fajani's 
rules, but wider in scope,are found tobe applicableover the: range studied. 
‘The masses of isotopes, in in’ the elements;are 
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‘for clements which have Yeti submitted: 
2920. ‘The :Dielectric:in the: Light of thé: New Theory of 
(Elekt) Zeits.45.! pp. 9774981; ‘Sept. Paper ‘read 
before: the Elektrot, Verein, Dresden, Dec., 1923:)Gives'a sketch of the 
Bohr theory of the‘ atom,°and:shows ‘its telation'td»chemiical valency, and 
combination and’ to-the! problem ‘of electric conduction which take place 
im substances the atoms of'which haveoa tendency: to give up electrons, 
which then:moveé under the.influence' of an electric field) With électro- 
negative ‘elements, the other hand; ‘the’ atoms’ of ‘which have fio such 
tendency, the«electronic orbits! are distorted) by an. electric*field, so ‘that 
the mean position of the-electron with respect to the nucléus is shifted in 

the direction opposed to'the field; it is shown that this shift'is very small, | 
but the result is as if each atom has two opposite electrical poles and is 
thus polarised. Taking this into account, the value ‘4 =< SrinN/4Z for 


the diélectric constant is arrived at, where #, is’ the radius of the electronic 
‘orbit; number’ of electrons in’ the: ‘Outside layer of the atom,’ 
of! atoms in’ a’ cubic céntimetre; and°Z' the’ atomic ‘number’ of ‘the 
‘element concerted. It is ‘shown that the léectrons of the itiner layers can 
‘be heglectéd, as their shift'is very minuté, owitig td’ the enormous ‘field 
in which they move. The outer electrons are toibe regatded as the polatisa- 
tion électrons in’ non-¢onducttors, besides’ béihg ‘concerned in Tuminows 
yadiation and in’ chemical union :' in’ conductors ‘they can’ become con- 
duction'‘electrons. In the ¢asé of ‘molecules; the'values ‘of for ‘the atoms 
are to be added. With pure water, however, it is necessary to assume the 
existence’ of two different Kinds ‘of molecule, with nearly equal numbers 
Of each, if the dielectric constant, 80, is to be obtained in this way: “Appar- 
éntly ‘one ‘kind ‘of molecule’ is’ regarded ‘as very ‘slightly conducting, while 
the’ other is an insulator, and the dielectric constant is’calculated from ‘the 
‘number of those of the second kind: is'’showh that the theory includes 
Maxwell's idea ‘ofa ‘current, or’ éléctrit' displacement; ' in’ ‘the dielectric 
when“ inttoduced into ‘a field:' ‘A ‘semi-conducétor ‘or semi-insulator is 
supposed “to ‘contain lectropositive’ atoms, ‘which’ give off’ conduction 
electrons; as'well'as electronegative atoms, which have —— electrons 
2921. Relationship between Atomic Numbers of boned Elements. J. Cc. 
‘Thompson. (Chem. News, 129..pp. 128-125, Aug: 29):1924:)—An arith- 
metical interpretation ‘of ‘the Wedge Periodic’ Table ‘(a modern form of 
Mendeléeff’s' Periodic Law) is developed on the lines of the Rydberg series 
equation for:atomic numbers, ‘special adaptations’ being indicated’ which 
are necessary’to render it: compatible ‘with 
Rendus;: app» 495-497, Sept. 8;1924,)——M: le Besnerais has communi- 
cated to the author a correction according to: which the author's explana- 
‘tion of Miller’s.data becomes invalid, and ‘the displacement of fringes does 
not the second power of) 8) depend. upon their: breadth. He has also 
shown that Miller's results:can be explained by: the instrument’ being put 
out/ of:adjustment: by. a rotation: {See 
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Mag, 48. pps. 
selection’ principle which: states that the azimuthal 
quantum number can change at most by unity in any interortital € transi- 


tion is “due Rubinowitz. Bohr. has. obtained selection 


manner, although not very rigorously, by aid ofthe Stokes-Thomgon Thomsen, pulse. 


of Space-Time»: Silberstein. (Phil. Mag. pp. 619-628, 


— \On Absorption and. Dispersion in» ‘Quantum ‘Theory. 
(Zeits: 3. pp<173--188;, 1924.)—In accord wit 


the Bohr, ‘Kramers and. Sl ter, 


the: present investigation-relates to the reaction, between, a, quantum atom 
and an-incident lightwave from:the.standpoint of the resulting, spheri ca 
thereby. obtained, between, the phenomena, of 
sang absorption ,of the same kind: as., by. 
classical theory with the aid of elastically bound. electrons. ...In_ particul: 

it was found possible to.derive in this. way the dispersion equations 6 
Ladeuburg’ [eve .1985:.(1921)} cand: Kramers, 
Tédtricted lines: whose: ith 


length? of aomovitig'tod, measured:in asystem, whichis 
by as the result, of observations by, an, observer.in, the, Testing 


by means of-synchronous non-moving clocks, of the points in 


occupied: by. the ends,.of the rod-at-a, nothing is 
said; however, as to the appearance of the movin by, yaad non- 
moviiig: obsetver the authorhasiworked, an,equation | ans 
of'whieh the length? of the moving rod forthe fixed observer. can. Meter 
mined, if its. velocity is known, 
and @ base length in a similar manner to that.in which the length of a non- | 
den sible te apply table 
tod. Phe gesults. obtaitied) in | 
of? bas 4109. moti odd meswiod asil boeligs woot 436 ie Bi 


Dacos: « (Assocs: (Bly. Liégey Bull, pp... 
pp-244-260,July; 1024:)---This isa cleat.and simple exposition, b 


‘Rinsteis's Relativity Principle, 1905. ADC, 

Modern Blot, Toon, Eddington’s, pace, 

and Gravitation;: 1021; Weyl's.Space,, Time, Matter, 1222... Becquerel’ 
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nite Dsitidh of Binstein‘s. Tignes. ot 
‘Pangevin's Principle of Relativity 1922. Te 
Aberration of Light'tw Termsofithe Eheary: of 
trated on Coméand PyramidiyeWin 
J. ‘atta Reve Seix Inst pp. 223+-236;!Sept Paper. 
before Am. Phys? Soc:; Washington; April, 1924.)--It. is shown that 
it is ‘possible ‘to ‘represent the path of'a<point moving: with the yelocity: 
of light Py means of a three-dimensional construction in Euclidean space; 
a oblique coordinates with time as the third dimension. Thus, 
be propagated inthe: plane andthe arigle bet weencthe 
aitis bé‘determined ‘by twd:observers, and.S‘; who.ate in 
motion along the X-axis with’ a‘velécit? ¢ (expressed as d/fraction 
the velocity of light), it is shown that if the respective measured angles 
“thet tain’ (8/2)/tan Gos (7/44 
it Which Sina ‘This relation is intéerpréted geometrically by: means 
of tone ift oblique K, and 
of tespective ‘observers, ‘and the four! Tj X'pform,a 
‘Lorentzian ‘plane’ to “which “the ‘The: properties 
the tone anid the c6ristriction’ ofa mechanical modeliare described, It 
shown that the! relation between 8;'§’ ‘and q@ ‘can be:répresentied.onia 
fSee also' Abstract 2139! (2024).] bis.odt dtiw SoGers 
18. pp. 161821619; May 5, and’ pp/ 180141802; May 26; 1924,)—-The author 
Very briefly the’ ‘nadture’of his ‘argument that, according to the non 
tensor calculus, electromagnetism should not, as inithe: schemes 
r eC Aid Wey! and by: Eddington, follow after gravitation, but should 
cd df the! Budideait equations that it becomes 
“to Aétive fron ‘one ‘arid ‘the sarne:matrix both. the metric fommule 
and’ ‘of gravitation.’ visedo to adt co Gin 
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The" Boone Notmiale of: Meteotologieal Elements. for-the British 
do.siignel ot ot 6 mi dtunel seed bas 
Aug. 19, 1924.)—It is now generally agreed that the earth consists,efjan 
iron surrounded Fock. princi for assuming 
‘the dense terial i interior to i is the analogy 
mpteoites it has been that 4°Zone of ‘mixed metallic 


il. one iss itic near the surface and 


with the belo. thé surfaee, ; 

‘thereafter £6) tdnothier: 14007 Laboratory 

“with tile Velocityis in iron: basic 
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three main groups—siderites, almost wholly stickel-drom> isiderobites| about 
equally! corhposed: of nickelirom and silicates taridb aetolites;alinest all 
silica ro ithe vconsideration {that iméteprifes ate ‘fragments reped- 
senting “different parts a whole; the«earth is <oreeived) body of 
cdmpogition! which: varies froim the ‘centre sto silicate rock 
ft: the/surfaed.:! (See'also Abstract-1341 Bah. 
The :Rainfall : ‘Equation:: Koo  Zerts: Ad. 
pp.12444246; fundamental! equation: (Raimfalh 
off; + Evapdration 4 Percolation) ‘receives brief’ discussion,. and 
tions are suggested with regard. in: different slimzatic 
for sift to odt bas how one 
The Automatic: Measurement of Atmospheric :Paliution::: 
Owens»: (Nature, pp 330-332; Aug, 30,3924 
tead ‘before(British: Assoc‘, Toronto; 1924.)-+The atmospheric! pollution 
has béen:imeasuréd: for different: cities bwith automatic. recorders from 
the the mear diurnal variations inithe amount of impurity preset 
have! Gbtaitied> for! days ‘of lowe, impurities 
respectively « Rochdale show a minimum: imapurity 
ini: the ‘early morning: and: a; maximum betweeni and: £0; aan yowithca 
secondary maxinium ‘about: Several 
are in ‘the “Curves for Blackbur) and ‘Stoké-on-Frent; which! may 
possibly:ibe local industrial !conditions:’ Results obtaitied 


with: the! automatic recortier: halve! bedn compared with! those given-hy:the 


dist counter is.conclided: that’ the: resultsigivensby the formeh:are 
t1 fot comparative! purposes when: dealing [with iblack:partacles. 
2934, y Simple Arrangement for Observation of the Optical Trouble of 
the ppliciition to the Estinvation tha.Definitean 
giueniby the Enstraments. Gallissot. (Comptes Rendus; 450+ 
+461, Sept ,.1924}+-Aftera brief:description of the experimental arramge- 
iments, the observation:of the Optical troubles and, the Istate of. the atmo: 
of the images is dealt with...In the latitude of Lyon 
the itiages itethe: mean | bebter: in} winter, than) dn) 
dbsétvations show that the: périod>extendingi from ithe, end af 
to April isa nperiod: ‘bf regular: and. stable :wegimeiin apposition: to: the 
period spring-summer. The maximum 
systematic observation iof thei scintillation, obeur atitiwo epochs, of. the 
yeat, Febrnary+March) and, September-Qctober// These facta 
with the 'Wariations obseryed - by: [See Absteach 1909 
| The 1 KearSunspok Rexiodiand Temperature V arzations im, the 
Northerm Hemisphere:,T hein Seasonal and Local Reculiarities, Bn Daeste. 
{Meteorolog,:Zeits. pp, 2617268, Septy, researghes of 
Hahn? Abbot.and others, and, especially the. wark of ;/Koppenand, Mielke, 
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by cling together in ones or taking the 
for the whole earth. pitt 
Mecking, on ‘the other hand, Golrited dat 1918 (atin: w: 
pi Met. pp: '1+19, 1918) that local ‘and: also seasonal differences: were 
‘to bevexpected ;. ,and his investigations showed that it is the winter! varia- 

tions of téinperature which follow most closely'the sunspot cycle; es specially 
those of midwinter in Northern ‘America ‘and those of late winteriand 
spring in Northern Europe. The North American temperatures show 
the obitives maximum agreéing with sutispot 
minimum), but'in: North:Europe and the Gulf ‘Stream region “as ‘far 
Spitzbergén;:and in the Behring Sea, the 
maximum agreeing with sunspot maximum). STA 
Phe present paper is a continuation of Mecking’s tials: His methods 
are used and the extra-tropical regions of the northern hemisphere not 
dealt: with by him-are included... The deviations of temperature frofti the 
normal‘are shown-in tables, the: various stations being grouped accordirig 
to: latitude’ and*to longitude, first those of America:iand ‘then those:of 
Europe; North Asia, and: the ‘Mediterranean region, including the Azores. 
‘Acmap is given'showing the régions of positive.and negative period-effect: 
The conclusion reached is that the.11-yéar period is' confirmed throughout; 
the temperature variations correspofiding with sunspot ahaxima and minima 
most regularly) and strikingly in winter, while:in'summer and inthe yearly 
averages) the ‘correspondence is much ‘less marked. ‘The period-effect:is 
usually positive, : and the centres of regions'in which it is 
Hildebrandsson’s “centres of action ofthe atniosphere;’’ ‘The’ ‘effect 
dnicreases’ universally with: higher «latitude! and: with ‘more continetital 
conditions. In the regions’ of negative effett ‘the: values are always small. 
These: results ‘of local variation are not therefore’ in contradiction: with the 
eral/statement of K6ppen that the mean temperature of ed whole of 

The’ Gobinan Tide’ Hy: ‘Rauschelbach, (Zeits\ 
pp: 285-303, . short \history of ‘tide 
prediction: is given; ‘with’ refererices:to the work’ of Laplace, Kelvin, ‘and 
Darwin, and the United States survey.) The causes of tidés are stated 
and. ‘the terms ‘considered ate given: Fhe ‘additional necessity for 
prédicting the’depth of water at: any tidal port, as! well as' the-times: of 
high andlow tide,for: use! inowar-time! end: ‘im :case.0f threatened: attack 
by! submarines;‘tis pointed“out!’ attention’ has. tothe 
for the’ observatory Withelinshaven;> made! betweeri’ the years 1915 
dnd! 1919) « Preliminary’ descriptions | appeared in the March number’ of 
‘OAginalen der Hydrographie ”’ (1921) and in “ Archivs der Deutschen 
Seewarte,” ~ Four illustrations are iven of the gear showing the elliptical 
plates ng ‘twenty'scales. one,’ 187° 
710% and ‘the tide scales of 
20 oF 10 i-metreé’ of water. ptdvision has 
wear and Gévice' is” give accurate heights ‘of ‘tides 
‘Tess ‘than ‘8 ‘year’s be’ shown for any erie *har- 
paper strip cins. in’ Wiathoand 21,000! cms! 
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pp. 377-381, “Aug. 1924.)—From two previous investigations it i cou 
be shown: Abstract 781, (1924) that the surface waves of earthq1 


gud that prevails; ie, long waves travel quicker than 


obtainable, and the, present paper contains a. ar 
statistics of the-deductions obtained. Eurape; Asia, , ‘America, Atlantic 


2939; Heat Escape from Earth's J. R. Cotter.” pice Mag. 
0: ‘h58-464) Sept., 1924;)—The attempt is here ‘ade détermine 
mathematically the rate of ‘sinkifg’ of a given geotherm after one of the 
periods of ‘thermal: ‘revolution ‘outlined .in Joly’s: theory of 


Pressure in: the: the, Sun's 
Observat., 


Atmosphere. G.E, St. John and H.D. Babcock, (Mt. Wilson 


Contrib. 278. .Astrophys. J. 60. 32-42, July, 1924.)-—New. values 
-over.,two hundred. solar wave-lengths: measured. at. Wilson.by 
two independent,.methods,, the wave-lengths adopted by the Inter- 


ee Union and. anpublished, data on pressure displacements. thought 


 teybepractically free;from, pole effect, furnish.a basis for a determination 
Bi. of the pressure in the,solar,reversing-layer.. _The pressure in atmospheres 
= MAY) eg where the ¢’s are pressure coefficients and, the 


spread out with varying rapidity at different parts of the ea1th’s surface, Bs 
short. For further evidence the author has studied feliablé data wherever, 


GENERAL | 
| 2 
account! six! factors imstead of only: fout;:as:in :previous: instruments; 4 
4 
table: of. vativance 
The: ~capacity: of the: machine! givere:the: requisite ‘number: of = 
observers, is ‘aodetailed | : Of: times; and heights of-tides for! 800 
harbours ina year’s working.’ The mdchizie:is: 
an expert observer can enter some 1400 or a year in 12 to 16 hours, ig 
including setting the machine ; | tor a: 
g of ROTC shore pre 
; 
surface,,and its, boundaries ce. reflection and on of e 
ontaims a survey 
that 4 
assumption th 
hington Ss WOr 
H. H. Ho 
~ 
Ts 
tag 


Ad's anédifferéaces the-ann, ahdothe vacuum iare. 
A sttiteble hoice of lines eliminated effects dependent om level in the.aun’s 
atmos plated, om the line. relativityic..A 
0/06: atmospheres! was fonad for thé lower 

inetres of the teversing Heights; behaviour in the vicinity of spots, 
vertical rotation, pressnre, and: data derived ‘fom flash-spectra 
im a Stiggested:scheme-nf the sun'sdtmbspitere. 


Molton ‘and Uhe' Mican of Slave: 
281. 


it Magniiudes. F. H. Seares. Wilson Observat., Con 


—— 


relia enth | 


7)" vient ate 

The séeond formula: is iit! close! with ‘the results ‘of 
“and ‘and “Vy for 415: *Bquation ‘thérefore 


Strom bérg’s group of d “of tn ctr ii 
‘thirteehith ‘iagritdde Without Tisk 
ted ‘from’ parallactic Om = ¥3 {Fable TV) 


found 30’ per Whilé thosé “bf the tte 


Ow the Detection: ofan: Effect lof Edlipse in the 
Velotéty of thé: Brighter: Component: of: Betaid ithe: :\Gonstanay 
of Velocity this: System.'R.A. Rossiter pp: 
Jaly, 1824. )—Elements from a. Setids of spectrograms taken :dt the Alle- 
gheny Observatory in 1907 and from seven series, comprising a total of 
442 spectrograms, taken at AngArbor inthe years 1911 to 1921, show that 
the velocity of the centre of mass of the system is constant and that 
elliptical’ motion is well ‘satisfied: Probably ‘tio third tists, 
of” the* | system ‘calf’ bé The 
eHiptic' velocity curve,‘ with radia? Velocities’ indicated "by 
ots, shows how motion is satisfied, “Asecondaty 
ostifiatiOn confiriéd tothe region of the velocity curve extending 1 ~6 days 
the: Principat minintum ‘(or of the éclipseof the'smiall 
bright! body by the ‘faint’ body) has been isolated from! the orbital 
ahd theasured! has’ td be-due to the°velocity of 
rotation’ of the partially ectipsed smaller vomponent, and is hére teruted the 
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4055 
effeetis Fangenf26km, A graphical, 
determination of this curve :of sat from, Shapley.s, light; 


élements iofi Beta Lyra: gives a dusation.of eclipse. 40 
thesspectroscopé has shown: and: an-amphitude correspondingly, too great, 
‘Parther investigational 


ithis enhject;is under way, THOR, 


doum bas rol esulsy 


sbatingan t to « bo 


.402943.. Some Results of a Speetrographi stem, .. 
McLaughlin. (Astrophys. J. 60. pp. 22-31, July, 1924.)—One hundred 
ififtp-sito plates takentin . with the, ong-peism 
spéctrograph:of the Detroit Observatory form. the basis.of this discussion, 
From piatés taken within onemonthin 1923-oxhitalelements of the eclipsing 
system are-determined: ain. 4: is larger. than in 
determinations. With :these elements:/as, they 
centre of mass is derived. for other epochs means, of simple resi 
Ay periodcof: aboot +885 years and,a..range,of 20..km., are, indicated: for 
‘the -variation.of the ivelocity of the centxe of mass.of the, eclipsing system, 
substantially | agreement, with thei determination by, R,. 
‘The the rotation of: ‘brighter, star during the 
partial eclipse, idiscovered: by Rossiter, in; Beta ,Lyra,,. is,, investigated 
Adgol pand:is found:to have.a.range of 35 km. as shown in the d. 
Coniputation: with Stebbins’, light-elements, gives only half the.,observed 
range of thevefiect, om assumption that: this 


the'stars) are): if, 3+ 12@),-and. Distance, 


etween 
10;622,000: Densities: =, 016): 75,0102 (Q: 


‘Hypothetical »parallax: of: Algol 031. .,, Orbital motion. is, sugge 
asia:péssible cause of negative parallaxes.of AT 


Abbots) (MtoiWilson.; No. 280, trophy: 


107, author; employed the,new type. Nichols 


mim, wide, with the Coudéjarrangement of the.100-inch 
-télescope: om Mt. Wilson. :Ac:mizton system. ot; ¢ tion, and.,jmage- 
forming, flint-glass; prism, produced: mi 43-mm. 


“dispersion: from: A 0:37: gusto A= Radiometer, defigctigns 


various: points: in: the: spectra, of ‘the sun..and mine., bright, stars,.were 
obsétveil. Xisually on a scale-at, 


observed were Orionis, a Lyre, a Canis Maj., a. Canis Min., a. Aurige, 


ia: a. Orionis; andia, Herculis.\, Alpha, Orionis. gaye Ramum 


spegttal: deflections:.of transmission, haying peen 
albgered | for, asdetermined: for; Mt. Wilson; iby, results 
reduced to normal energy: outside the atmosphere through the inter- 


thediaryiaf: ithe: Smithsonian solar 4920, and 1922. 
results areogiveni im)Table.V¥ and, small, 
Wavé-lengths less than 0-55 the radiometric results were 


_by the visual and photographic photometry of Wilsing, Scheiner, Minch, 
_and Rosenberg. Very satisfactory agreement appeared in overlapping 
portions of the spectrum. The combined results having been. plotted, 
they were compared with the energy curve of the perfect. radiator. to 
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‘Ratios Of total radiation 6f the stars'and were determined, 


pp! 267-276, Sept:; 1924. authorsketchesin a general manner the 
r ‘on fong-period: variables, and indicates: 

the main rests achieved, ‘basing his paper on-one of Merrill's (see Abstract 

802 {1924)} on’ 600 variables with periods varying from 30:to;over 500 
days, ‘though having @ maximum ‘about 330 days,‘and arange in‘light- 
cycle of as great as 9 or 10‘magnitudes:. In’the caseof 47'Me-orSetype = 
stars; thé values of D (the'difference: between the:radial vélocities derived 


trend of ‘recent’ 


fiom the: absorption and entission lines) ‘are positive: in 45. instances}‘and 


@idetice is ‘given that' the’ star’s true radial velocity is ‘derived from: the 


absorption linés anid: not from the emission. This evidence is partly detived 


and ‘with thearbtical ‘and: found: t6 
same order of magnitude. values for and much 


from’ statistical investigations based on the'sua’s motion computed relative 


the’ dong-period variable group, tsing the absorption and emission: lines 


; anid’ partly from the direct confirmation fromthe double | 
“star x whose cotnponents afe of types M6e'(a long-period variable) 


atid ‘KO.’ ‘The author deals parti¢ularly. with’ the: two. stars o Ceti 


Abstract’1749 (1924)] ‘arid’ y' Ophiuchi [see Abstract 1811: (1923)... 


Drdper Crhalopue; ‘ath, 22h, and 23h. 
‘Cr Pickering. (Harvard Coll: ‘Astron’: Obs,, Annals, 99.'[272 
1924:)—A’ continuation:of Harvard Annals (see Abstract 2391 (1923)j, 


general concinsions are : that there is a general but nota 
of D ‘upon ‘spectral type (see also Abstract 2740°(1924)] and also on the 
_. Magnitude range during’ the light ‘cycle; ‘small displacements with range _ 
6 magnitudes, great displacements with tange over 7; thatthe 
@pex’of the solar motion is-approximately the same from. K- and.M-stars. 
froni the radial velocities of 133 variables, but these lastshow a much larger. 
solar velocity relative to the groupandalsomuch larger residual velocities; 

- anid ‘that both the solar speed and the average residual velocity decreases 
MBe'to'Se, and in this show the reverse of the progression of velocities 
fromB- to. ,M-types. Here lies the difficulty of:placing the Me starsin 

scheme of evohition.”: The author agrees with E: Frost and Miss 
‘Lowater in ascribing the relative ‘displacement of ‘the bright 'lines:to. the 
‘outflow of ‘incandescent gases. and’ vapours,''and: he considers. 
that the variation ‘in’ the maitima may depend on’ the speed’ with which 
the‘incandescent’gas is projected and the ‘thatittravels 


‘being a ‘table of 24,594 stars, which completes the Henry Draper Catalogue 


Of total number ‘225,300 stars ‘ whose’ spectra have been classified! : 
this volume the général’ classification: of inthe 
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Lights-of the. Nigh. Shy, Aland) Rayleigh. .(Roy,. Soc. 
Proc. 106.,pp. - diy, 1924.)---Photometric .m 
examining the: variations | of luminous. intensity inthe, night sky,,are 
des¢ribed.| A uranium: salt rendered self-luminous by radio-activity, wa: 
used as the comparison light; Three alternative..colour.. filters . wer 
used;on¢ of which approximately isolated the, green auroral line, Ac red 
andi.a: blue filter’isolated the regions»of the spectrum.on either side,of 
this line, iexclading. the line: Therlight of the :sky,, 
equalised with the’ standard: of neutral, tinted glasses 
differences: -were to.,faintness,.of the, light, 
Records:: are: given: of »systematic, observations.,of the. auroral. light 
fifteen: months»and of::the,other. components. for.seven. months. 
show? considérable - variations, relative to. the standard. light .and.,to, ‘one 
The variations ‘are far too-Jarge .to .be explained, by changes jn 
atmospheric, transparency. It is intended to continue the,series, of, -obser- 
vations long enough) to determine whether,.a connection. exists, between 
the: auroral ;light. and) sunspot auroral, light 
been: found. to:vary: very. little..over. the. whole ..range,, of, latitude, 
England: toithe: Cape Good..Hope: The, polataurora. is. contraste 
with, the::auroral light. found: over! this,range of. latitude, which is con: 
veniertly called the non-polar aurora.,.,The Phos- 
phorescence phenomenon, the luminosity cone excited by the sun during 
the-daytime and; Carried round: in the phos- 
phoroscope:: The-light of the might, sky much sicher, in.ged, measured 
oto cblue;: than daylight, \in. this, respect. approximating, #0 
2948. Reflection» from: Moving. Mirrors. Guéry.. {Rey,,,.Gén; 
16. Sept. Lorenta's. theory.,(C 
constant with reference:to: fixed’ ether), ) Ritz’s: ({C.,const. ref, 
Stewart; Thomson (Ciiconst.: Tolman’s: (C. const... 
mirror): be: a difference-of the order, B* between; 
and Ritz! for:the Doppler’ effect. «The: Ritz theory. is, the, only.,one. which 
would explain negative results! in. the Michelson, experiment in the absence 
ofa’ Bitegerald: contraction and if: light) trayelled; in; straight lines, rela- 
tively to: a: frame: moving: uniformly .withreference.to thesource. In 
‘Huyghens’ ¢onstruction.on the: .Lorentz )theory- the spherical; waves. are 
those fromthe point of view! fixed observer ; .to.an observer accom 
parying the mirror, the angle of reflection we 
2949. the Passage Light through’ Transparent Plajes. A. 
Schinater: (Phil. Mag. 48. pp. 608-619, Oct., 1924.)—In explaining 
the “éptical effects observed under stiitable conditions in light. thet: has 
passed through ‘transparent plates, it:is:the current practice to,.select 
certain» groups :rays:and: to: apply therprinciple of interference. The 
a’ more’ rational :procedure, ‘which discards, the 
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His. object is to show the more general and effective character of this 
method, and as an illustration he takes the so-called interference effects 
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observed in: parallel light after its passage through two mutually-inclined © 


transparent plates, Brewster's’ g a special case of the general 
_ problem... The in tion is- entirely mathematical, and can be easily 

exténdéd ‘to (eAeetion: sivthor deal alater 
date ‘With’ tHe the*tw6 plates ‘Have hbt' the same thickwesd 
of wher a P difference “oP thickness partly compensatdd by iaithird 
29502 of Thin" Aplanatic Nakamura. 
(Phys: Math? Japan,’ ‘Jain! i! IniEnglish: 


lation GF 'bbjettives “Fhe methods; employing Abe's: invariant 
atid’ s ‘Mrivariables! “are referred +6 thes continentaloand 
Eriglish 
thidse 'dtié “td “Wanvada,’ are” own Be ‘mathematically! equivalent, the 
Of héthdd? in’ any’ cade beitig decided. by the simplicity numerical 
These ‘methods cottmon defects that! they: give 
iid” to’ the (Pehaviour' the! consponenit «lenses. 
‘developed! bythe’ author has; though: a: small 
departure \thé“tisuaP method; the advantage of:giving information 
optical behavidut of the comipotents andthe stability!es: their 
cétipensation. «The paper, whith’ deals “with the iproblem-mathematically, 
A’ New \Photometey. <Guitlnick.! (Zeits. 
44: pp. ‘3082310; improvement 
oh itstrumetit; and the photometer contains four interchangeable 
photolcells in a cylinder, either of‘whith cat (be:brought ‘into! register 
pposite a window into the main telescope. ‘Various coloured lights can 
be for spééttographic determinations!’ Bach) cell ‘kathode? Son- 
tected in’ réaditiess ‘thrdagh slip tings! to%théecretuisite negative .potetitial 
of Connections cell and ito the: Wulf 
‘are’ dutomatically the cell is revolved into: posi- 
inside the cylindrical ‘casing: “Phe! framework’ of the :photonteter: is 
and ‘the’ electrometer \is*cartied 

stops 16290, “diaineter «tre fitted> betweem:the 
thi lithiting’ the’ fieldof ‘view or 85") as desired. 
the ‘cell; connéctions,: and: electrometer>camibe accurately 
Tiereased' spéed''df dbservation is claimed, and failute 
séties* oF ‘observations, wing’ bréakdown}: 


2. Demonstration of a Selenium Photometer. F. C. Toy. (Phys. 


‘$62, paper are; considered the} con- 


séVeral instruments «which were: designed jin jconnection: with 
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disciisses length’ various! mettiods avilable for the-dalen> 


Oo These’ methods arid lothers|tialong with 
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pitpose imiviews;theysmight -be intenest in 

considered. are (1)a strip: galvanometer, 
expansion instrument, (3) a thermometric balance, (4) a modified 
galvanometer, end (5) \o 


— jor he apparatus the the waves 
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of HAs 


‘ai roitiaog anise oft ni beviessr voters edt nises base 


off ificididtit ‘beam. results in’ the 

wing The" molecule the ‘iplane 
etic ‘Waive B48 “cmt? “towards” the 

ic “ori the ‘orientation OF the tetra- 

ow! the 


vod? beroaesq aged 


while another miblécile havitig’ four edyners 
etiatiedtén’ showed ‘plane ‘oP polarisation, 
‘Wete of» Were also 


¥ t 
Molecule 
must be, gor, yo 
quently, tested. fora, ro 
LACE 
were placed. at, the. corner: 
A 
Pétation ‘with Wave-letigth; dnd it flat for waves 
Of Trot: wi igth, 
of Squat ltd" those the! period’ 
slightly” ¥eS' arid’ a’ maximiuti tothe left 
ones.” Expetitnents’ were Sti ‘models -éf 'sthallé? ‘dimensions! with 
aiialdpous résults” -A mirror‘image'of' P'ds'shown in Pig. “2; 
plane 
we 
Giles 
spit 
of @ 
even 
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results! are accord with! the Bragg-Reckenkamp,; molenular 
SiO). The waves: after: passing: through the, spiral: are. slightly 
the ‘axes of ‘the ellipse-being 


a- Magnetic! Field” “Polavisation: of’ the 
Resor Light. G.Joos. (Phys. Zeits. 25. p. 208, June 15, 1924.)— 
The author, with’ cé ‘to his\formier paper (ee 
calls attentioi to the aigreenent it the’ views of 
yes. 


C.. Burg er, ays. Zeits. 25, PP. Tan e 15, 1994)—The 
authors refer. to the paper by Joos (see _ Abstract 2052 in Which 
he. endeavours to explain the pola risation of the’ resonance light ‘that ‘is 

monatomic gas is. exposed to: ‘tadiation’ polarised 
light. According g to Joos, ent fight 
exerts an orientating ‘on the gas’ atoms.’ “The authors Consider 
that it is improbable that the high-frequency alternating field of the 
light can produce displacement of the atoms. The authors suggest that 


‘the polarisation may be due to thé atoms which emit the resonanée light 


being in ah orientated position y ith reference to the 'inciderit beam of 
light, but this‘can be, explained by the hyp Only-those atoms 

which have-the tight orientation towards the incident ‘light-ean: sbsorb 
the radiation” BecauSe the atams possess no marked rotation they 


which the absorption took place. J-S. 


2957, A Contribution to. the Extension. and, Im provement.of the 
of Secondary, Wave-Length Standards. Wallerath, , 
1B. Pp. 37-74, 1924.)-—An. experimental 
direct;-comparison of wave-lengths. with 
iter ond Sess ted. 
At, includes, only.,quartz. lenses, .etc.;.so. thatthe measurements 
earried,out,in the,region of short wave-lengths.. With the help of 
ad aig int acount te ith 


existing dlist,.of tertiary with, Tespect.. to ‘the 6438, whi 
had been proposed as the standard pice separ by the congress. 


ofthe proposed... secondary, standards. ‘Besides 8 wave-lengths, of. 
ards in. 


the 
the 
| part of of iron. from, 3370. ‘has. also 

xtension. of the measurements to, the. short, waye; 

red the, Neon. spectrum, 


1060 SCIENCE! ABSTRACTS 
1 he 
L922, ements were-made on about. /0. lines in_z helongir th 
Le 
. 
. 
VOL. XXVI1,—A.— 192 


paper the following questions are among those pro- 
perties which makes gelatin particularly suitable.as an emulsion 


gincsulphide niayibeeome energised ‘a 


historical survey. of the subject, is, followed, by... details, of preparati 


7 106k 


yi 


medium: 
A complete*answer' to! this question would: have to deal with, both the 
chemical ‘atid physical: properties of * gelatin,, but:in: these srespects-our 


knowledge is incomplete: “It is! very doubtful: whether: gelatin hasi yet 


been obtained ‘asa definite unitary product, although: considerable -pro: 
gress-lias' been made'in this’ direction’ by:Schryver;, and ‘the | 
graphic’ gelatins: probably ‘contain varying ‘amounts of degredation pro: 


ducts or!dther organic impurities im addition to inorganic! matter; /which 


constitutes the ash: ‘What.is: meant: by a colloidal solution.is dealt; with 
at some dength. the realisation that gelatin does not behaye simply 
‘as ‘a ‘colloid; but has both acid:and: ‘basic properties, which has: brought 
some order ‘out of chaos in recent:years:; It:is shown that) in processes 
where igelitin plays<a ‘part it is important tdknow the PH-value:., Ht.is 
reasonably certain thatthe physical properties: of»aigelatin do 
conifer ‘dn it) its! photographic! properties: ‘Fhe: patt’ which: gelatin, plays 
at ‘the «actual «momentof precipitation: the :silvershalide 
very important, ‘but “hitherto: thete ‘has. been .veryolittle: ‘published, on 
the matter: Before this? cam be (dealt: with, however; 
first to téfer the influence’ of: the  ‘concentration-of - othe on 
the dispersity of the insoluble product formedi+:Theii protective?’ action 
of gelatin is discussed. The effect of various substances on the swelling 
of gelatin Uf importance’ ih’. the ‘process: of ‘washing ‘the 
QG59U The Bhergy ‘Phosphorescence.: 
{Comptes ‘pp: 361-364) Aug.! ‘11, 1924.)+-The, intensity 
the phosphorescence ‘of zinc’'and cadmium ‘sulphides, described ina‘ 
(see: Abstract 2411..(1923)), is measured 
metrically, anil Séties, of, calculations ith energy involvediis evaluated, 
taking:|into the-varying, sensibility, jf, the. 
with’ radiations ‘of different wave-lengths!; The: liberated, is, com- 
parable: with: that teveloped: chemical, reac shown that 
by, 


immersion in liquid 
air, ‘the first: effectof whichis to cause ‘the, disappearance of the phost 
«phosphorescence, however; Teappeats on warming, 
calcium) sulphide “new: absorption of low 
Elements in Phasphorescant Athaline Earths,. Tomaschek.... (An 
either ,of >the: ter: of the ‘rare earths’, emission, or the 
mechanism. The; rare earths give relatively. sharp lines in the! emission 
spectram,iand thus. present.a method for quantitative investigation, A 


at 
of} the phosphorescent: bodies, As, bases,;CaQ, SrO, SrCOy, BaCO,, 
BaQ, @aS, BaS, SrS, CaSe, and ZnS were ,ysed,, and, about..200 samples: 
ured with ‘the rare earths praseodym, samarium, selenium, terbium 
with: colourless -salts,.. exhibits 
power;@ property which. analogy: (StSZn) 
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results) «in accord with; the moleoular 
model -for' through the spiral. are slightly 
eltipticalty the ‘fate Of the axes the: ellipse:being 
Influence of a- Magnetit' Field on" the © Polavisation’ the 
Resonance’ Light. ‘G. Joos. (Phys. Zeits. 25. p. 208, June 16, 1924.)— 
The avithor, with ‘teféretice ‘to’ former (peo 
ca s attention to the agreement in the views of 


urger pp. “Furie 15: "1924)—The 
thie’ paper by. (see Abstract 2082 in Which 
plain the polarisation’ of ‘the’ ‘Tesonatice Tight is 
ordin, ‘must. assumed that’ the ‘incident 
action on the gas atoms.” ‘The authors 
that it is improbable that the high-frequency al ting field of the 
light can produce displacement of the atoms. The au 
‘the polarisation may be due to the atoms which emit the’ 
being in ah orier position “weference to the ‘indi 
light, but this” Cain [be explained by the hypothesis that\on! 
which have-the: fight towards the incident 
the radiation’ Because the atams possess no marked Tétabo ~ they 
send out again the energy received in the same orientated position in 


which the absorption took place. an J. S. 


ct, comparison 
includes. only. quartz, lenses, 80. that, measurements, may, be 


spectral. region 3466-7544 A. By, using a,12-mm..5-amp, arc. as ponte 
of:light;the 30 stable, lines, of .the region, 25585341 4. were added. to, the 
existing tertiary. standards, with respect. to the 6438, which 


| toposed standards. 
uitracviolet, part of, the spectrum of iron, from 3970 downwards has. 
-beenjcarnied out, The. of; the measurements to, the, short, wa 
Jengths the. the, Neon spectrum 
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* 
2957... 4. Contribution to. the. Extension. and, Improvement .of the System 3 
of Secondary, Wave-Length Standards. .P..Wallerath, (Ann, d.. Physik, 
3 unstable secondary standards and partly to fill the gaps in the catalogue | 
of,.the proposed, secondary standards. Besides 8 wave-lengths. of . the 
; cadmipm vacuum. arc, spectrum.in.the region 3466-5086 A.,.32 lines of 
: the Neon spectrum, (region 5852-7544 A.) were compared. with the red , 
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paper the following questions are among those considered: Thespegial pro- 


perties which makes gelatin particularly suitable:as an emulsion medium: 


A ‘complete*answer' to! this question would have to deal with, both the 
chemical atid’ physical: properties of gelatin; but~in:: thesesrespects-our 
knowledge is incomplete: “It: is’ very doubtful whether gelatin hds.jyet 
been’ obtained ‘definite ‘unitary: product, although considerable ‘pro: 


constitutes: the ash: die bya 
at some Jength. «It is the realisation that gelatin does not-behave simply 
‘as ‘a colloid; but: has both acid:and: ‘basic: properties, which has: 
some order ‘out of chaos in recent years:; It\is}shown processes 
where ‘gelatin plays’ ipart it is important ‘td: know the PH-value;,, It is 
reasonably certain that the physical properties: of-aigelatin- do not, alone 
confer omit; its! photographic’ properties.) The patt which. gelatin plays 
at ‘the “actual :monient/ of precipitation: ofithe :silvershalide ‘is: probably 
very important, but ‘hitherto’ there ‘has ‘been-wery= little | published. 
the this:can™be | dealt: ‘with, howéver;;-it; is Mecessary, 
first 'totefer to the influence’ of the!iconcentration of. the reactants, on 
the dispersity of the insoluble product formedi»: The)! protective’, action 
of gelatin is discussed. The effect of various substances on the swelling 
is» Of importance’ in’ the :proctss: ‘of the shaedded 
emulsion in order torremove soluble 
bo The Bhergy liberated during ‘Phosphorescence.. A. Guntz, 
{Comptes Rendas; 179) ‘pp? 361-864,): Aug.' 11, 1024)+-The, intensity 
the phosphorescence of zinc and cadmium sulphides, described ' in” a 
pievidus éémimthicatiom (see: Abstract 2411(1923)), is measured 
metrically, and Séties of calculationsithé energy involvedis evaluated, 
taking:!into acdount factors‘sich: as the: varying. sensibility, of,.the, eye 
with! radiations !of different | energy, liberated, is, com- 
parable with :that tleveloped, ima /chemical) reaction, is shown, that 
zinc’sulphide tay become energised by, immersion in liquid 
whichis to cause ‘the, disappearance of the phos 
wi » phosphorescence, ‘however, Teappeats on. warming, 
wm’: sulphide’ absorption of, ‘enengy occurs). at low 


Lhe Chaxacteristics of, the of, the. Rave, Bar 


ry 7 


BaQ, GaS, BaS, SrS, CaSe, and ZnS were ,ysed, and, about 200 samples: 
xt with the rare earths: yh samarium, selenium, terbium 
\ with colourless “salts,..exhibits extraordinary 
which: hes onlyyone analogy: (SrSZn)_ 


a 
Va 
ro 
| the ‘rare.earths’,. n.or the: emissi 
Neg 
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mohdéavy: ti \Pheumetheds: of: prepateition 
follow fins. The: emissioit wast investigated :by/meaiis 
{The typical spectrum was photographed on specially 
sensitised the determination: of; the: »AcBeiss 


water! cooling’ or'an ‘iron: spark: was exciting isounce! for ordinary 


 fedords} arc: with water’ trough 
filter screen was used: fér' investigation: of Jong For othet 
ptirposes: mertuty-vapour lamp or: aluminiany spark: weretisedi «For 
‘window ; was: uséd: 
incandescent kathode;' phosphorescent» small 
alumitinan basing Icenis from the window) glows outside. dn manyi cases 
the ‘phosphérdscenceis of géed intensity: and dutation! at ordimary:room 
temperature, “but. investigations: :were:.miade at various; températures, 
noted “that thé’ oxidé phosphorescence was! almost. asobright: as 
that and ‘the: colour: was inqteworthy 
somewhut ‘broader dines: occur; and prow’! together build 
broad’ bandsiin the: spectrum: lowening: thd: temperature the 
break ‘up irito ‘groups! ofitinesiin' many; but :ot:in all: cases<:| The 
lot the ‘terms “band; {partial ‘band; ::gromp; and: partial 
groupare «given?» “The! experimental stecords:for each ‘itest are given 
in detailoin’ order of the): of the :.aubstances: 
Notes. om each’ard also includedio! slivioeni odt to GoB. 


bo Pethwigue: of Solar “Radiation: Measurements in \V arious Spectral 


Regiéns (Permeability of Filters\<: Sensitiveness: of : Gels, Michelson — 
Actinometer). C, Dorno, K. W. Meissner, W. Vahle. (Meteorolog. 


21, pp. /234-239) Augi, and pp..269-277, Sept., of 
investigations Carried ‘Gut with:various'types of filters andicells. BoP. 
‘eniployed int ‘Patt {see 'Abstract 868: '(1922)} ‘is: extended tothe. con: 
sideration? more ‘complex distributions,’ twor¢utrént eizcnits:: being 
taken céisé'to represent‘either'two magneétons or ‘two electron 
orbits.” thechanical of:csimilar:: character >:to 
Makwall’s inodel Of ‘an “coil, is described gives -al very 
‘feprésen tation! of the’ geetrical” systeni 
relations ate applied°to the: general: ase lof amy nium beri of 
€‘circuits, and it is shown that there is no difficulty in generalising 
Tt is pointed out that in this 
| f'a system layS the part ity 
GF Spettral | “it! shown” that’ rélation 
WED RP “by takitig? ‘frequency of 
emitted radiatith with: ‘tubs'or tubes, 
Such’ frequeticy "beltig’ characteristic’ of “Hoth ih its initial ant 
in Binal’ state! section the devoted to va “Mord rigorous 
methdd, dueto Darwiri’ applyisig! the conditions for 
The The Experimental F undamewtals' for the: Pome: 
‘Kolhérster, (Zeits Instrumentenko44: 333+ 
VOL, XXv11.—a.— 1924. $801 
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penettatiny ‘power and-sinalier absorption: the 
quickest known f-particles of radio-active substancesy | The investigations. 
show that ift ‘eighbourhood: of the earth»there.are,twe; chief gom- 
ponetite prays -radiv-alltive earth's surface 
layer) nown\as ‘earth ‘radiation ,oand: secondly an atmospheric. radiation, 
probably the ¥+type,.:from beyond: the, atmosphes¢ ; and, known, 
Height tadiation, Owing: the radiation canngt 
Bé witl>'certainty the! eavth's Tables the | 
valued Of! both! ‘radiation components are-appended,.. Fon the..m 
have been devised and used. Ini the; first. 
frame. is fitted. about the vertical axis of the ionisation cylinder (capacity: 


litrés) ‘whith. is fastened! at the,middle afcthe 


cylinder.’ “Insthe second; patterno:the frame, weai screwed to 
‘eit the Of This. frame \¢ 


AThe:displacements of the-electnometer. head 
dud te internal: presSure: cause elevation .on depression. 
the thread parallel direction, dnd; hence mo adteration,of the, elect 
meter a range,of,in 

and) extérmal “pressure ichange difference: efiromi| +) 200: + 300, mam... of 
efiected by:.choice of, materials 


thes slectric -imypulsive- forces; the -hending ity. of 
(rendered: condueting). is-useds;.; The: loop sis, fastened 
at plate:! If the:electrometer jis charged, the loop 
stretdhes’ out, “the vextehsion is aduly srecordedivwith ,migr 


containing a.scale. The electrometer thread is observed at 


he same.time, Details of dimensions of the electrometer are appended 
id of fits sensibility:\: The apparatus is of littles use for 
régistrations, ‘bit ig portable atid good B. 


tO, edi cusied do, toasts aff 


Sik, 296%. ~ppe- 248-253): 1924 Statistical. treatment, of; sadiation 
section light quaritum, cwhere a>iwas:a, universal 
show: how,idromi {the classical )-t 
fromi'the vibration volunienef, the electrom that,a 
fipwt: o(Sed Abstracts 
ta basd .sogis ni bevisedo mood tom ova abate 
29669 ‘Stricture’ of -the: Second PositivexGroup of, Nitrogetic 
1779? (192%) a/ Heseription ib! given of ani apparatus, for measuring 
cof: thé sevond ‘positive -group of nitrogen. This,part, gives 
ite bles! of the of: the ‘band tlines:}:; these: are then; 
inte threé! series ih ways; -‘lengthways transversely; 


‘of «Made plets Higher: Degree. Landé;,and 


(Zeits. 4, Physik, 210880 1024) 
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the’ trunk’ possesses: mote ‘electrons: in path. of quantum 
number 1) then the multiplets: will:still be of the first degree ifthe 
algebraic ‘sem: of ‘these ‘contributions: tothe: ‘impulse:.is Nai 
and K give thesame type of spectrum as Li, presumably on. this account. 
But’ if one ‘of these ‘outer: electrons: is ‘bound: as a d-term, then. 
fiultiplets ‘of ‘the second: degree are) formed, and so-forth, ‘Neon gives 
multiplets thie! second degree ;» discussed in detailjin.the paper, 


Ww. Skinner. (Natire, p. 273, Aug, 


‘the’ Zeeman ‘effect-in intense: magnetic fields, which las 
for about’1/100 second: | The source 'ofilight ‘was an intense spark which 
took place with’a coil’of 5 mm. internal diameter, in which. the field was 
odiited by -véety'strong current, spark and field occurring simultaneously; 
roth! observations along the lines of.force in.a field of about 130,000 gauss, 
the magnetic of: that: obtained, in 


effect have’ pees observed: - Tn’ the field. prodneed: lines, nit 
sSefit in the comparison spectrum; whilst in others the-lines-di 
the: ‘field: ‘Lines produced in :the field. are:shifted towards. the red. by 
warying’ amouifits this is considered to pressure effect: A:photo- 
pis given separation of for doublets of, Caand, Al. 
70! 20682 Byfect of »Cértain ‘Spectra. Ri Gs Johnson, and 
WB. Gamerons (Roy. Soc.; 195-215; 1924,) 
The effect of helium upon the secondary spectrum of hydrogen, upon 
Balmer séties ahd upon some spectra associated with.earbon, .ascwell 
‘as' that’ ‘the inactive’ gases’ the nitrogen ‘after-glow, makes aistudy 
the’ efiest! of argon® desirable. ::: The instruments; used. ‘were; glass 
iph giving’ a‘ dispersion in. ‘from A7000-3900, and..a 
“spectrograph of! ‘dispersion: 4 A.«per mmij iat, A2200 and. 
per A8000; Swan barids appeared brilliantly, to the exclu- 
‘slot? dP the Angstrém~bands, when-a little of: a:cazbon gas was present jin 
high‘préssure argon, providing ‘hydrogen: was! absent...“ Comet-tail 
bands have not been observed in argon. The CH band at A4315 was 
considerably” modified byvargon,: ‘but no changes \were observedjiar the 
Spressure ‘CO? bands; 4th positive-;bands of 
tbo, cyanogen bands which».could: be ‘definitely, attributed ;to 
case of oxygen, ajsmall quantity-of.ergon entinely, sup- 
pressed “the ‘bands spectrum. diminishes: the. broadening. lines; ip 
the Tite’ spectrum’ of OT, cand: tepressés number, of jines in. that.of OL. 
Tables‘are given of the intensities-of ‘various ‘lines. with: different, condi- 
tions of excitation. The bands produced when a little sulphur dioxide 
added’ ted argon in ‘a discharge. tube are tabulated, -but.no otherceffect 
Of “argon! off spectra’ associated: with has.beea, observed. 
‘The line *spectta of sulphur are-also suppressed in argon. oj B.S. 
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Physik; 75. 2. pp. 
aby end-om:tibe 
Was heated up to about:220° Gy. and othe 0 Paraltel 
to the. tube' was a capacity of about 0-01 m-f.d., and a»spark-gap:was 
1b5 lengthni:\ dimes) wee’ 
against héliumidnd arevarranged “into 
series/and level:schemes are given. Abstract:391 242924). 
B? Masumibto and! 8! (Kyéto Cole 
pp! 2872290,° Fare} 1924) Curves ‘tre giveti ‘from photegr 
of the’ spectra, produced adcording’ methods,” St 
substitdted tiaphthalenes; ndtably“a! ard’ 
methyl ethers ‘and’ their artetrahydro ‘compotnds; “soltrtion. 
The’ effect ofthe OH group ‘anid of dtortis ‘on both’ natrow broad 
Absorption bands*is! noticeable’ in’ the” the 
suggested that the difference ‘between the’ absérption 
“a- Gnd 16" the: 

Of the bubstituted groups inthe’ naphthalene 
Magielic Specwa for Tron and Nickel Wires! Arkadtew. 
(Zeits:’ Physik, (1. 1924.) Short’ Hertzian waves’ are 
produced Gh “parallel ‘wires différentes inthe ‘electrical and magnetic 
properties ‘of ‘the’ ‘material’ ‘nite: ‘produced depending on’ the' wavelength 

of ‘the ‘dscillations’ eniployéd: Thus Various ‘functions Of ‘thesé properties 
may be ‘related to! change’ s 
be produced. Magnetic’ a bands. are! dedticéd front values “for 
asorption coefficient. permeability and ‘spéctid are investi: 
gated for iron wites of different. “ahiaweberss It is shown that ee 
shape ‘these "bands" the ‘characteristic functions did OF the 
nta valié of the wave-léngth 


which maximum value:to: 633 (1929)}; 


when, Detailed results are given for one samy 
and for three of nickel, ‘The author. is led. mentar 


it 


bination formulz deduced, level-scheme_ is to. 


uli,for the energy 
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obtained, giving: the influence.:of: the: 


tion ofthe: molecule on: the moment of 


2973. The! Quadratic’ ‘Electrical ‘Effect: at the: ‘D-Absorption Lines: ‘of 


Sodium: (Inverse ‘Stark: Effect): Ryu Ladenburg;: | Physik; 
.28. 1.) 51468; 1924.)--The paper .describes the» effect : of) powerful 
electric fields on the absorption lines of sodium as observed by means of 
the Lummer-Gehrcke. instrument. . Previous. work .on. this subject is 
briefly reviewed, [see Abstract. 1409 {1915)]. Details. are: included ..of 


‘the most, suitable light source. to.employ. for rendering the interference 


maxima, and: of the. absorption. tube which enables electric,fields.up to 
160,000 voltfom. to .be established. in, sodium ,vapour,at.1075 mm, pres- 
sure. Sections are. devoted to. the measurement of; these fields and.of 
the. electrical. effects. on. the and D,-absorption lines,, also their 
dependerics on the. field. strength: and polarisation. phenomens.. A final 
section, is. devoted, to. theoretical considerations based both on. classical 
towards. the.red. to about the same extent. . Tha per 
pendicular to the field is appreciably less displaced than the 
one, and this p-displacement amounts to 0-025 A. at 160,000 volt/cm., 
being proportional to the.square of, the field strength: . This result affords 
& typical, example, of the purely unsymmetrical quadratic. effect that, is 
to. be expected’ from the Bohr atomic theory: with respect, to lines similar 
to. hydrogen. when the external. electric field is. small compared. with 
that.of. the nucleus electrons....The, quadratic effect. at the..D. lines 
approximates in magnitude and character. to, that deduced . by:, Voigt on 
4 
9974, The Action Electric. po Fields on she Ultraviolet 
Spectra;.of Iodine, O,, Oldenberg. . (Zeits., f.,.Physik, 
27. 8 pp. 189-194, 1924.)\—(1) Magnetic Fields—As was observed by 
‘Stenbings:iin’ the ‘visible iodine. fltiorescence,’ the ultra-violet ‘emission 
_ (excited by Al 1854-62) shows a shifting of intensity towards the ang 
wavelengths in strong magnetic fields. “However, no important diminu 
tion ‘of total intensity was observed. “The fluorescence spectra which 
appear on the addition of other gases ate not affected by the magnetic 
fie Electric Fields —The ultra-violet iodine fluorescence is 
‘by an electric field. In particular this has’ been verified with 
and 3460, which in previous work [see Abstract 2498 
in terms of ionic recombination. The conclusions 7 


phys: J/ 60. pp. 1-14, July, 1924.)—The introduction deals with 
effect of the ‘natr of the ruling of the diffraction grating on the 
intensity of spectra in the extreme ultra-violet and on the strength of 
A method is given for producing a continuous spectrum’ extend- 
ing to, 900A, ‘The, existence of thesecond enhanced, series. has, been, 
confirmed, and two memibers:of the first enhanced series at 303-6 and 
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-266+3 have ‘been discovered) Sevew members ‘of the! iP 
have ‘measured. ‘ThesJidentifitation of. the tine) at 
second ‘resonance potential ‘is stilin) doubt), line at: 
501 5,) corresponding ‘to: w jump trom an the déablet 
‘system the lowest level in the “singlet ‘system,’ has° been | discovered. 
The presence ‘of ‘a continuous spéctraim extending: from’ ‘the! limit the 
OS mP* seriesvis notedi' 1The‘apparatus’ atid) methods are ideseribed. 
This: section inchides some» remarks: ‘on: oikcoated plates 2and: 
advantages tobe gained: by specdlunt diffraction 

Oy: Width of Limes in\Ave' Spectva:: Physique 
et le: this. 
studies ‘by interference ‘methods. the variations: in: the-width;) with 
sure, of the line in ‘the Zn; Ca; Abarc'spectra, slit spectro* 
scope’ is ‘placed\ along, thé*diameter of a system’ interference: rings. 
The: ‘by means ‘of ‘a Fabry and’ Perrot’interferometer 
‘using semi-platinised ‘quartz plates. ‘For: ‘each’ line. -examined ‘the ‘pres: 
series thecwidth: tlie the ‘ntimerical 
order‘ of the’ series in qualitative agreement: with Stark's hypothesis*on 
the influence of | the: ‘intramolecular ‘field.Spark’ lines: are »wider when 
originating from the kathode; lines froma’ flame‘spectrum are ‘wider 
than’ those ‘from the ‘arc ‘or spark; These results may ‘be ‘intrepretedon 
anil) Regulavities:im the: of ‘the 
Tron (Astrophys. ‘J. 60) 
The .wavé-lengths: of\'selected lines’ in ‘the ‘arc: spectrum of iron ‘forma 
system of secondary and. tertiary standards whose accuracy: in relative 
valué¢an now be tested with: the vaid ‘of the recent discovery of regu- 
Jarities:in this/spectrum. From. the! vacuum ‘wave-numbers which: repre- 
sent standard -wave-longths:in a selected group of ‘multiplets the relative 
values of! 27 ‘sets of spectral terms ’are calculated 'to'8 significant ‘figures: 
Among ‘these terms. occur combinations. giving’ rise’ to’ multiplets 
: belonging to the triplet, quintet, and septet systems. About 800 spectral 
lines thoging: ‘wave-length’ from: 2276 A. and. ing 


Critical tests the’ accuracy in “relative 
values of such ‘standards’ are ‘made (1)from the’recurrence of differences 
of wave-tiumber, which ‘should be exactly the ‘same in all mutliplets 
involving’ one set’ of: terms in’ common}; and (2) from cyclical relations of 
multiplets in’ groups of four, such that the wave-humbers ‘forany’ one*of 
them may’ be calculated ‘from those of the other three. It’ appears that 
most of the wave-lengths of lines in any one multiplet'are correct'in 
relative: value’to one. part in’ 2,000,000: or 3;000,000' except’ in ‘the 
violet, where errors as large as 1 part in 400,000 exist. The lines, 
which are easily shifted by pressure and exhibit.  pole-effect;”* are seen 
to originate ¢lectron transitions’ from: the’ outermost’’orbits “ofthe 
excited iron atom. These effects can be! eliminated amid’ the ‘accuracy of 
standard ‘wave-lengths increased by the adoption of the #ron vacud 
as the'sourcé of secondary and tértiary' standards.) 
VOL, XXVII.—. —A.— 1924, TIVE. 
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coi OTB. Quantum -Eheany: ofthe X-Ray. Spectrum. 
Gyro Wenteel, (Zeits. Physik;: bipps (2576 When 
kathaderays:sizike an antikathode.a continuous (X-ray. spectrum 
duced; with a:definite jimit on the high: wave-length side... 
and. Pauli, considered: how. [Behr’s correspondence. for: 
be| made use, to:explain.this comtinneus spectrum. ‘Mathe- 
matically; the. problem: consists :in transfer froma Fourier. series toca 
Pourier mategral; from.a: periodic ta.an unperiodic system. The classical 
spectrum! of ‘Kepler ellipse would consist of aiseries of equidistant, dines 
stretching to infinity; on the other hand, the*series limitof the Balmer 
series has a finite value, The correspondence principle correlates the 
intensities,of the classical,and quantum: theory, lines} and:it may; bessaid 
that,,itodisplaces the ¢lassi¢al:;upper harmonics,; without, change of 
intensity,; towards. smaller frequencies, In: a); the ;‘con- 
tinuous: spectrum deduced; from. the classical, theory, which would extend 
to, infinity,;43; compressed:.to a sharp) Sommerfeld 
and; were not. able to determine ' with.certainty. the law 
governing ithis -shift...Kramers,,on the,.other; hand,,.does not: consider 
the; analegy. between the -X-ray, continuousspectrum andthe Balmer 
series. When. a stream of kathode-rays strikes a metalithe.electrons, 
when they collide .with the atoms; describe hyperbolic, paths, around 
the: nuclei. The! author ;.assumes.that, similar, quantum. relations: hold 
between these paths to; those elliptical : paths;;,which ate 
eoneerned owith,.the production, :ofline .speotra,' and .that the. corre- 
spondence principle. still;holds jhe: mathematical, theory,.on 
thisebagis, and compares the results of the theory with. experimental 
results of Kulenkampff. For high frequencies a series of intensity curves, 
taken at,different ‘voltages from 7000: to: 14,080. platinum, show'tlose 
agreement}: and; while; this is not.the: case, for Jower. freqnencis, 
appears to. be..due: to experimental: dificalties.: Curves ‘for Sn, Ag, 
Cu and Aj also show agreement: between: the new theory and. experiment, 
hoth: of which give cunves for Pt: which are concave, towards «the: fre- 
quency: axis, for..Al curves -which iconvex towards; that, axis. 
The: theory forai ‘very ‘thin antikathode worked, out, ,and:interesting 
Tesults:may-be obtained bby the dines indicatedic 
(O08 wmejevs totger brs jolaitt edt of 
Daffraction: of Narrow Slits, Part I]. Walter. 
Physik; 2.- pp.) 188-194, Ang., 1924.)--In. a:preyioes paper 
[see Abstract 2787 (1924)] the, author has dealt.with the. diffraction-effects 
produced the; passage,.of a. beam of, homogeneous, X-rays .thrqugh. a 
narrow shit | (width. 40 ithe x present, work ,from.,6 to 
2-5 i,been employed distinct, diffraction ,.bands,, showing, clear 
maxima, and.,minima,; have been obtained, . From. a, knowledge. the 
dimensions, of) the ,apparatus, employed.and, the (distance apart.of these 
bands,-the value.of' the wave-length: of, the shas 
been determinedvand found. to ‘agree; with; the, known, value, within 10%. 


2980.., Reflection, Rays. Carsara.; Cimento, PR: 4 68 
183, May-June,; 1924.)}-—-In, this, paper, which mainly of a, mathematica] 
type; of, reflection .is; described, ....It, shown, by,.ap 
optical, theory that there),is;a, maximum, of, intensity. in; the, bundle of 


- 
= 
fy. 
A 
ad f 
eg 
s 
F 
¥ 
q 
a 


tenes 
ment (can ‘be ccarried out; (with the exelusion ofiirefradtion;? which “will 

C29BIS Distribidion of Scattered X-Ray 218) 
Hers’: Physi! 271 6264) 01924) Oty 
investigate “the u€dmptori-Debys* effect o[sée Abstract: 5344 (8024) the 
‘authors ‘have’ ‘devised>an “apparatas’by* means dfowhich the’ hardness "Gf 
‘the scatteted tadiation, [prodiced bythe incidence of primary! X-rays oh 
isphéticab “be “photometrically ‘determined> sinralta- 


doidw oo hedinoesh ei tnemiteqxs os bine ,stalq bao ox 
Disintegration Pabt TL OW. widdoweon 
and * (Phik) Mag.'48 pp. 2984306" Awg.; 
Abstract for Part this) present? paper 
reference’ ds madd !-to! an® ofthe mitierals 
thorianite ‘and a préparation of! radium) withthe 
for‘an isotops of radon; and’ acton' expelling 
anticipated period of severity minted. 
“Tt is that ifthis hypothetical emanation 
exists and ‘expels d«partidles, its period must tbe! gredter ‘than? four ‘hours 
orless thaty tes’; or that,if its*périod lies within theabove' limits, 
the numberof atonis breaking up per second mist ‘be less ‘than value 
which’ ‘les ‘between 1/140 for thé “higher limit: of period 
the’lower of that' of @ member df*the radium series*in’ pitchblendé 
thorlanttesd ‘best modw tedtios 
isto ‘be anticipated theoretically that there: are three owt of four 
possible radio-active ‘series !owhith “have: mémbers* of number 
86: emitting particles: The 'foatth, shodld' arise 
isotope Of protoactiniim having anatomic weight of '233-pasy: through 
the missing elemefits 87 and! 85 and bismuth) eo coo 
principal isotopes ‘of ‘elements! OF, 85; and are ‘caloulatéd' to 
le. 
22983, Pri Wolff’ ‘Phys. 26) ‘pp. 
July! 16, 1984) 'B-rays ‘are those ih’ which electrohs “emitted 
fromthe The question is whether before ethissi on these 
move ih paths conformable to the ‘reqiirements Of the tart 
paths must fe within ‘the nucléar diameter, exceeding 
radivs;>° Somiiériéld’s" quantum OPhysilk, 6H pw, 
1916) give, ‘under Cowlénib’s' law; a°citeular ‘path’ with ‘a definite 
but 40 briny the ‘radius down the requifed' value thé atoniie Huniber 
would havet6 Coulamb’s°law would: ‘therefore tot werk with 
incredse of fotce) with’ diminishing” distatiée ‘from 
woald rapid than ‘would 
But! that law work if thé Were 
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(were rigid:or a\Lorentz's electron: The 
édnception nucleus suggestsi:explanations ‘of: certain 
sequences, in;radio-active ‘The answer: ‘tothe: question 


2984, ‘The Mode of of the Pointed Electrode a- and B-Particle 
Hi Geiger. (Zeits..4., Physik, 27) pp.’ 


pointed electrode counter greatly multiplies the primary ionising;attion 


In counter with 2 cm; diameter a 
‘~produces 


‘B-particle 
primarily: about 50 ions, or electrostatic units, while 


the: résulting; current: rush) will be to: 1 unit;'depending:on the 
voltage employed, or the primary-effect.is multiplied: or. 10%. 
Tecent investigation: of. W,:Kutzner is: discussed [Abstract |2118 (1924)], 
and attention is called to'the fact that the explanation given only, accounts 
withidiffiiculty for the working of the instrument without an end: plate. 
An explanation is proposed which considers the factors which cause 
the sudden stoppage of the current ‘rush ‘to’ reside in the point rather 
than in the end plate, and an experiment is described on which this 
explanation’ is based, ‘The pointed electrode is’ connected to String 
electrometer, and: earthed*through ‘a resistance, which is iso high that 
little: current: flows. through, it- during ‘the time of the eurrent rush into 
the point ; the'electrode: is, then‘ shunted by. a capacity several times’ as 
the combined:capacity, of the jelectrode ant the: electrometer, 
and itis, found: that the deflections in the two cases,are roughly inversely 
proportional to the, capacity, so that foreach point, discharge ‘a nearly 
constant:quantity of electricity flows, . It follows that itjis not the increase 
of: voltage of the isolated system; produced: by,'the rush of,current, which 
stops ithe discharge, for in that case the deflection would. be independent 
ofithe:capacity..’ The pointed: electrode asa general rule will only work 
afteroaccertain preparation, for instance after) having been raised to 
incandescence. suggested, that a fine surface film. is formed,'with 
a high electrical resistance, so that when ‘the ions produced by: the @-.or 
chave started.a discharge, withthe help of the, electric field, 
this. surface. film becomes: charged, and. the-electricity does not flow away 
rapidly ‘to,the rest of the electrode. Thus:the potential difference between 
the surface: andthe end: plate rapidly falls, and. the;current stops very 
soon after it has started. The quantity of electricity flowing will- depend 
chieflyon, the capacity. of very little. 
The Emission of B- and a Metallic Film and the 
Relation. to the: Quantum. Theory: of ‘Scattering of .X-Rays....4. Simons. 
(Phil., Mag. -48.)pp. 250-258, Aug.,..1924.)—The author hag) continued 
his investigation of; the.slow electrons, or $-rays, produced when, X-rays 
fall. upon,a:metal plate, which form, a group quite distinct: from the true 
Abstract,.101 He mow makes use.-of:.the 
comparatively homogeneous. fluorescent, X-radiation from. secondary 
radiators, consisting ofa number of different,elements,,on which. the 
very,,constant,, X-radiation, of,.a, Coolidge tungsten antikathode X-ray 
‘tube fall.;,;This secondary radiation;was allowed to, fall 
an. extremely; thin, film, gold,, supported on a plate of,paraffin 
‘wax, backed ‘with, lead .in/an,evacuated chamber and connected, to..an 
elegtrascope. .. .To reach, the.gold film thewadiation had: to pass through 


- 
‘ 
a 
° V 
4 
‘ 
a 
a 
} 


the aluminium bottom: of the. experimental vessel, which was-evacnated,; 
and-then through: 4 thin: plate of - could 

20. to: + ,20 voltsij:At the Jower.voltages :only:the 
fast electrons passed from the gold to the carbon, senenvaennia rc 


test’ Geiger 

formula, log 
wi h A the determine 
chroitic haloes had Migge, in‘ bine Wolsendorf 
and. finds t they differ from the haloes. of mica and, horn- 
in which the a-tays'deeper the colour throughout ‘theif’ range, 
the’ action depending’ on ‘the velocity in’ the same’ way as the ionisation 
produced in air; and perhaps from RaA, 
can be measured’ with satisfactory accuracy: With the Wélsendorf 
fluorspar, on the other hand, the coloration. is confined. to..the.end ofthe 
range, where the velocity of the a-rays has become small, while higher 


_ velocities. actually bleach the original blue ‘colour.’ The radio-active 


nucleus surrounded with ‘concentric ‘dark, spherical’ shells, and 
in sections: concentric rings ‘appear, one for each’ of the radio-active 
_ elements concerned. The breadth of these lines ‘depends ‘mainly. on the 
_ dimensions of the particle radio-active material concerned. ‘A: figuré 
shows: the dimensions of the rings for UI, UH, Io; Ra,’ Po, RaEm;'RaA 
and RaC, and three photographs show the actual’ observed ‘haloes... The 
_ innermost ring is due to UI and UII, and the line is about twice as broad 
_ as those due to the other elements.’ It-is possible to deduce thie equivalent 
range in air in ¢m. for these two elements from the position and’ breadth 
of this ‘ring, the results’ being 2-76 ‘om. for°UIT and 2:68 em for! UT. 
_Geiger’s calculated values are 2:91 cm. and’ 2-68 ‘om., so that there’ i# ‘a 
large discrepancy. The uncertainty in the author's figures.is: lees than 
b—percent:: The life of is about fifty times:as large; 
ve 298%0:Very Large and the Photoelectric-Origin of :the 
Natural: B-Spectrum of Radium...J.: Thibaud.» (Comptes: Rendus; 2179. 
pp..d65+164,, July: 21; 1924:)—-The author :hasishown previous ‘paper, 
that the principal-high velocity'/B-rays of natural spectrum of:radium 
assigned..to:monochromatic y-rays emitted . by. the ‘substance, 


2 
with the different radiators employed ; these: make it clear that the:slow = 
' 
5-rays afe much more numerous than the fast f-rays. «There! be 
gold film if each: were uced by quasi-independent X-ray beams, 
always of the same. relative intensities as measured: by: the.: of - 
electrons associated with each, but differingin wave-length by 0-040.A:U. oe 
as: the spectrum: is traversed; the 5-rays beitig associated »with the longer a 
wave-lengths.. This is:shown .to be exactly the amount ‘to be expected 
from Compton's quantum theory of the scattering of X-rays ‘the 
é-rays. are. associated with the modified and the, Brays with the 2 
: 
3 


er 
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1605, (128; 1768: [Abstract 


2122 (1924)].)0 He? mow: medsures' energies “of! the: B-rays produced 
when:ithe of: Rat fall of Pb, W, -and: Ag. Imciie ‘followi 
table the: figures!in' the seoond line are'the amounts’ of energy im 
to remove ‘anvelectron from ‘the ‘K level; ‘ithe remaining! figures 

j‘obsérved for the at ort aniwode ois 
Td 


677. 


tod does ithe helgtoosas | 


dransi-ovew 
the othe from.‘ 


ey required to ‘re 
om the: ével and the ‘Biers energy B:tay is approxi- 
qual to the energy of one the above 


following statements: . (i) When, gamma-tays traverse matter, 
‘tadiations of the absorbing medium. excited; 
atomic fluorescent icient..of , gamma-rays, depends 
wave-length of the incident, radiation and the atomic number 


ofthe absorber accorilinig “tothe "law which’ Holds for 


sii). the radiations, which accompany this, fluorescent, absorption 
tadiations of the K,L,Mis . . series of the absorbing 


are, the <! 


elements ; the, absorption . of, gamma-rays :in light. elements »is..due 


entirely .to..scattering ;,.(v); the pure.atomic scattering absorption 
nt is, proportional. to the, atomic number of the absorber. ;):(vi),,in 
fluorescent; and) scattering, absorption 
ee sored 3 DER 
tering, the . experimental. results the’ wave-length 
of the, incident, radiation; were 0-020 a. formule would require 
the; waverlength,to be, 0-029: esuies 
2989 Oncthe: Oxigin: and Nature’ ofthe: Long-Range’ Particles vobserved 
with. Sources Radium C. E. Rutherford and>d;: Chadwick, »(Phil: 
Mag. 48. pp. 509-526, Sept., 1924.)—-Considerable difficulty has been 
toes mature! of. -the:swift' particles :obsefvéd. by 
.Rutherford;/ using the sciritillation méthod;ineN and:O;' with dadium: C 
as the bstraict | In-(the? present investigation ‘it 
showm:thatiithe: particles of range! ‘appear; im! equal 
amount in He, vO, Thessame:isotme ‘ofthe particles:with 
VOL. XXVII.—Aa.— 1924, AECL — OV 


3 
FI an inifred E, (Phys.,So¢. Proc. 36, pp. 365-366 
Disc,, $66, Ang... 1924.)—(1) The. tion, and. scattering of gamma, 
rays, from radium. filtered through 23 mm. of lead have been measured 
‘ 


range 4:2 cm., though the number of these is small, and so the evidence. 
It is not possible to suppose that the particles are. 
produced in helium by the disintggratign of that gas. .No-evidence has 
been found of the 13-3 cm. range particles of Bates and ‘Rogers, and the 
1.522\cm, quatticlés.is lessothamvthey fount; thisiis 
due to their having vised! absorbing plates of mica, which gave particles, 
Both: sets ‘of particles, 9+3 swere, 
in’ thesamei numbers: pet mgi,of RaG 
of the oshort rangeand {190<of the: long-range: itt xenon), when of 
silica ancb inicacwere: placed: immiediately over: the: source:,, With,eoppex 
foil it owassfound that |good results could: not:be: obteinadi som: specount 
of irregularities in the thickness. all:the fails obtainable... Thesnumbers 
and rangesi6f'the long-range «particles:'were . shown: to,-bei independent, 
of ithemethod of. /prepatation:of »Thevsounte; wan 
placed om .one'sidedf a-graphite: plate,.and, a.sharp: shadow,:due, to; the 
main: a-rays; was cast liom sulphide: screen in reduced 
pressure; «thes: pressuré> was then faiged the 
scintillations die tothe tong-rangé: particles No.scintillations 
‘ocousred outside the previous shadow edge; sb that either the flong:range 
particlés»are emitted: by :the source, dr ‘their direction of emission| fromx 
the gas molecules the sanib: as: that, of the impinging: a-particles: 
The magnetic deflection measured by the shadow method) and saeqowo: 
‘bya slit definitely ‘that! the 
4990. Further Experiments on ithe ‘Artificial Disintegration( of ‘Elements; 
Rutherford: and 36: pp. 417-422; 
previous: papers: [see Abstract) 279 (1923)]' authors 
have shown that protons canbe ejected from the nuclei+of Na, 
Aliand: P by) bombardment ‘with /a+particles, but noi cettain conclusions 
could'‘be drawn «in \cases where’ the ejected’ particles ‘had ranges less) than — 
30°¢m: in air. “Inthe: present expetiments:these particles were! observed 
‘at right*angles!to ithe: path, of tthe ‘incident ‘a-particles, ‘and the dimit:of 
was found in ‘the case of the light elements Ne, Mg, Sij 
S; Cl, Av and! K,butinot in the:case of H, He, Li, C:and: results 
with Be were! doubtfuk:! The: following failed tox show 
theveffect Se, Kr, ‘Mo, ‘Pd; Ag; Sn, Ke, Au, U. 
from) Cato! Fe! havé not’dt present’ given’ conclusive: results.» The ‘com- 
parative: rangesof the ejected’ particles suggest that the nuclei;of ‘the 
even-numbered ‘light elements are stable; whilé those of the odd-numbered 
dight elements are comparatively ‘unstable! ‘the: field of 
force withizi the'atém ‘is deduced: from 'these ranges.) VO AUTHORS: 
edt eng. do min sdf YO norislient 
aut 
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Chem. pp:: 481-446; Aug::26, 1924,)+-According to. the 
‘Wiedemann-Franz law, the expression :A/XT constant ‘for different 
metals;where Ais the:thermal and:y'the electrical conductivity, and the 
Marked:departures from the law: giving abnormally 
high values are’ given with badly conducting ‘metals..and. alloys. At as 
concluded) that the heat’ conductivity ~of badly conducting: metals: is 
the: conductivity. of or) »so-called. erystalline;;conduc- 
other with: metallic conductivity:A.. The: possibility 
of the differentiation of these two.-factors rests.on the difference of their 
_ behaviour with temperature arid with a change of the state of aggregation 
of ‘the! crystals; falling rapidly with rise of: temperature and: with 
incréasing sub-division ‘of ‘the crysta) structure, while A, only changes 
Slightly: It is concluded, however, that at: a’ temperature below:about 
30° ‘abs.’ the’ value of Am, whith “is proportional tothe ‘specific: heat of 
is determined by Aj. 

Measurements: are ‘made of section’: 
of plite antimony and bismuth at 90° abs. and 273° abs. These’ metals 
Show considerable deviations from the above law. By varying heat 
treatment the metals are obtainéd with varying size of. ctystal’ grain 
stfucture, which is measured after etching, ‘The!.thermial ¢onductivity 
falls markedly ‘with decreasing grain size, while the electrical conductivity 
‘slightly increases. ‘A formula is derived theoretically to show the relation 
between A, ‘and ‘size of ‘crystal grainson ‘the basis temperature 
gradients at the boundary ‘surfaces of individual crystals. “The imflixence 
of crystal is more marked ‘atthe lower temperature, ‘at thetem- 
perature of liquid air the thermal conductivity of fine crystalline antimony 
- ‘being only halfthat with “the coarsely” granular crystals, while with 
bismuth the value is’ one-third. extrapolating the values an 
infinitely small grain size, results are obtained: for the: Wiedemann-Franz 
‘number which, except for a departure given by: bismuth at: 90° abs., 
correspond to the values given by good ‘conducting metals.’ Similar 
those with the above metals are obtained ‘with alloys of-zinc 
and copper of varying grain size of crystal structure: Measurements made 
with powdered metals and with ‘a:column' of. 
Show ‘an increasing’ ratio of ‘thermal electrical conductivity, ‘with 
fineness of «division. This: ‘effect i¢ attributed! to the -high 
electrical and low thermal insulation of the film of gas adhering to the 


of Diatomic Gases at Low Temperatures. E. Schreiner. (Zeits. 
phys: Chem. 112. pp. 1-67, Sept. 6, 1924.)—According to Nernst, 
_ polyatomic gases should, at low temperature, lose both the atomic energy 
_ of vibration and the energy of rotation. This was confirmed by Eucken 


sian 617 (1912)) for hydrogen, which at 80° abs. behaved like a Pl 


sc 
‘ 


monatomic ‘gas, and ‘by Scheel and Heuse [Abstract! i827 
-found*that the molecular heats’ of carbon ‘monoxide; hitrogenpoxygen and 
airowere at'92° abs; by’ several per cents (1'to 6) smallen thin ©, 
‘and ‘also’ by  ‘Eucken’s: measurements’ of ‘thermal ‘conductivity. 
‘author's’ experiments ‘ténd 'to: show: ‘that the: molecular ‘heats: of 
and CO/aré not further diminished) when! the: gases :are! cooled: from: 
‘to 60° abs. His glass apparatus’ consists‘ of ‘two spheres, of 
capacity, and a cooling tube a hot-wire a 
"0-02 mm. in diameter,“ 2 
with thé gas,’ tteasufed of whi Pratt: ni 
‘tube el in by ‘a bridge arrangement. 
The’ experimental érrors might to percent!, but the ‘molecular 
| eats deduded deviated in-extreme Cases by'as as’ 'per ceitt. 


d pér Cent. ftom tHe constaticy.” With certain 
nents) thie Believes; the ih teliable results: 


to-day are sét forth and’ discussed fully: ““The paper 
theoretical foundations which the s¢ale is built, 
the Joule-Thomson ‘effect for gases, Carnot principle, ideal’ 
isothermals for ‘various gase8, etc. ‘The’ Kelvin Seale is con 
gas scale in’ relation to the absolute’ zero value. “Tables ‘a 
the difference ‘between the thermodynamic’ and the gas 
theoretically. |. The; second portion..of the paper deals, with.the practical 
realisation, of temperature. measurement, and includes. radiation, thermo- 
junctions,; and. the Pt, resistance thermometer,... A.,diagram , is. given 
showing. the. temperature scale as,determined, by, the, Reichsanstalt, Berlin. 
The table shows the fixed points in the scale and indicates how. they are 
A scale is shown, below. which avoids. duplicate 


1063} 960-6 | 680-0: | 0-000, 


This scale: and is the conclu 
2994:) On Corresponding Solid: Bodies.) A,’ Brodsky. 
(Comptes ‘Rendus; 179) pp: 498-500, Sept: 8,» 
of’ Michaud’s*work’ it ‘is'shown, in ‘the sensethat: Michaud defines cofre- 
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a concise sSurve of the entire ition re i the tem fe scale 
e pre meaning the terms -degree anc perature as” < oted 
Lan 
‘ 
J 
Ps 
Wie 
f 
= 
4 
ae 
a 
: 


spondinyy the expression fdr Cy! contains no: individual 
iconstant;: sa “that ithe» specific: sheat'for) the «same! values of} not 
depend on the speiies: of Solid ‘body, and the same applies to) the entropy. 
Other as:those of Nernst; Lindemann; and !Debye, deduced 
on thé quantuni theory, lead) ito a ‘like result examples; given’ by 
Heide 
experimenta 


at. 

‘permitting an “accuracy of 0-5 ‘per 
‘95. 305, 1920; 100. 151, 1922]. Details are also included of os 
ithe and: of: ta (avoid 


of Cp; Magyar. . (Zeits, tec 5. 
atics, ther 
inyi np 


1924.)—Brauer’s, construction, of adial 
48, constant, assumption, which .is 


¢., Variation . Sait “are, adopted, the mathema 
deduced, and the modified adiabatic construction 


‘at High Temperatures: (Indust. and “Engin: Cheri: ‘6. 
“pp. 726-730," July, 1924:)-—It' was desited to’ measure ithe’ reaction “heat 
‘of ‘Goal’ during’ carbonisatibi. “This varies ‘with’ the’ atmosphere” used, 
‘being greater with ‘nitrogen ‘than hydrogen,’ and increases ‘rapidly: with 
“dhe oxygen’ content’ of the coal: “In the special’ Calorimeter desctibed ‘thé 
‘total supplied was’ about! 8500’ calories, ‘but ‘the ‘reaction ‘heat of the 
coal wee tested was of the order of only = calories pet ‘gratime. 


which ‘within. 008°C, of ‘the temperature’ of the 
the coal, the was empty. Blectric coils were connected in 


““geties, and the difference in voltage across the coils was measured ‘each © 
minute to 0-1 millivolt by a bridge method on the difference in resistances 


varying from 0-01 to 0- "The difference in the temperatures’ 
of the two. calorimeters (about 0!4°C.)' was noted by thermopilés and 
measured,.on..a. White potentiometer. Great care..was.taken.to free the 

calorimeters froth’ all, traces of oxygen. An oil layer was’ used’ ‘prevent 
evaporation from the water surface, which might cause an error otherwise 
of .40. calories; ‘and: equal stirring of both! caloriméters was: ensufed; and 
thorough of water through the jacket and scover provided: 
Blank tests without coal showed a greatest variation of 1-1 calories, 
%/.of the: total heat input; % of the ‘reaction Heat 
measuretl. heater: of; 0: 47-cm) bores quartz 
-tube; wound ‘to: 4: with: Now constantan: wire covered» with. 
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“On the other hand, with‘ ammonia ie 


a077 


alundum, cement: This» type of calorimeter: is: recommended: «by >the 
authoniwhete smaill:heats of determined;-at relatively 
high -temperatures: The: limiting temperature: és, abouts 650° the 
resistance |ofconstantam: wire! begins: to! vary: quite..widely .above!: 


oll 2998,,\4 Calorimeter f the, Electricy, Adiabatic Deter ination, of Heats 
rite phys, (Chem, 112... pp. 141,148, Sept, 1924, modification 
the apparatus, for determining the specific heat.of solutions, described 
Saber: ,and .Moesveld,. (Zeits.... phys, 1920)... 
applied...is, that,.previously adopted. by for, determin 
the, heat of solution of metadinitrobenzol in, ethyl. acetate, see: ps 
Chem. .93;,,385,,.1919),, The.results, @ series of 
are,accurate, to, within about 3 per. mil... | 


2999" Heat ‘Ca of Aqueous ‘Hydrochloric 
Ammonia af Wrewsky A. Kaigorodot 
yhys. Chem. ‘12. ‘p PP. 83-89, Sept. 6, 1924: heat capacit 


ried at & concetitration of 25 per’ de 
“* 3000. Heat Trekstor’ in Small Pipes. F.C, Blake and W. A. Peters, 


Jr. (Indust. and Engin. Chem. 16. PR, 845-846, Aug., 1924. )—This 
découtit Sottie: tests’ made" on copper and ‘Steel pi 


‘riternial dianiéter ‘through which water at veloc 


front to 26 feet The’ water wit 
using pipe” as’ the! resistor.“ The” temperature” of the 
‘by means a' copper ‘constantan’ thermocouple 


soldéréd ‘thereto: To measure’ ‘the' temperature’ of the*water small holes 


were dfilled in‘ the’ pipe wall about! itt in?‘dpart}opposite ‘the thermo- 


couples}: small thertiocouple’ was’ inserted in aglass tube fastened 


the hold ‘with ‘a split rubber stopper?’ The ‘holes were 


‘Stifficiently to” permit enough water to €scape td’ give & fair velocity 
‘Over ‘the’ The water from? thé tidle ‘near! the “exit “end 


and that’ dische by ‘the ‘pipe were’ measured 'to'give ‘the’ flow through 


the ‘the “holes.” ‘The external diaméter “of the! copper 


pipe was }” and that of ‘thé’ steel 0-11". ° Correétions' were made for the 
températuré"drop ‘throngh the pipe’ wall.’ The ‘results obtained’ for ‘the 
steel pipe do’ not ‘agree ‘with ‘those ‘given ‘by’ other “observers, but’ the 
HIS Ted Si s bite? mobbing 
Chemistry of High Temperatures: He Wartenberg. 
Elektrochem..i:30. pp. 361-356; Aug.; 1924. Paper, read: before, the Dent; 


Bunsen: Gesell, main: features! iare enumerated 
chemical 


which come»into; consideration :in conducting high-temperature, 


° 

; 
} 
ied with mercury, and the cufrent. and ‘voltage were accurately 
measured. are’ was taken to avoid loss of hydrochloric acid or ammo * 
: : es SHOW SpeC 
by vaporisation during heating. The ts sh at: DECIL Ba xa 
AS 
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réactiOns ‘such as: reaction’ ‘velocities; the application ofthe van't) 
isochore, ‘temperature measurements: and \.the nature of» refractory 
containers. Methods which have been appliedior. attempted for measuring 
equilibrium compositions ‘and. dissociation: pressures include. gaseous 
density determinations by the velocity of sound and. optically: by;:the 
interferometer and different types of manometers. In some investiga- 
‘tions samples’ of gas ‘were withdrawn by: ra id cooling by ‘the Deville 
farther’ iriethod the ‘study ‘of gaseous ‘equilibria 
at temperatures of 2000° C.' to -3000°C. a catalyst’ is placed on an 
electrically ‘heated’ wired carbon rod surrounded by a cold con 
vessel, when the comiposition of the gas is determined by the: equilibrium 
at the ‘temperature’ of ‘the catalyst.. High tempetatures and aca 
Have been produced’ by the explosion of gases such as electrolytic gas; in — 
the presence: of which ‘a second gaseous reaction has been’ studied. ‘The 
pressures can be’ directly measured’'and the temperatures’ calculated 
from. the heat of reaction and the specific heats. .Data are compiled on 
eats of dissociation and equilibrium values at 5000° abs. of a. number 
of gaseous molecules and compounds. At temperatures over 3000- 
4000° C. the electron gas becomes stable, and the chemistry of atomic 
combination passes into that of atomic ion-electron combination, and 
the affinity of the free electron is the ruling factor. The temperatures 
at which gases become luminous can be determined from the heat of 
dissociation. of the electron, derived, as ‘shown by Saha, from Sony 
ionisation potential and the estimate of Lenard that Bs ma is atten 
by the ionisation of about 0-01 — 1 % of the total gas. Sodium vapour 
becomes eponent at about 2000° abs., while for air at least 4000°—500 
isi necessary Very high temperatures, up to estimated values of 10,000°, 
are obtained in ‘explosion waves. At the meeting-point of two oppositely 
directed detonation waves still higher are 
} ated, 
3002, Oxides, ‘Metals, Garbides: at High 0. Ruff, 
Zeits. Elektrochem,. 30...pp.,..356-364, Aug., 1924. Paper read. before 
Bunsen’ Gessel., Géttingen, 1924,)—Discrepaneies. . in, earlier 
measurements.of volatilising, temperatures .are., referred ..to,,, and .the 
difficulties attending. high-temperature measurements are discussed. . dn. 
the case of oxides, the main. difficulties arise from. reaction. with gases 
or the| containing, vessel, which; is generally ultimately of carbon; This 
interaction ‘particularly applies at. high. pressures. With most refractory. 
oxides, such.as ‘magnesia and lime, the m.p. cannot be reached in contact 
with ordinary compressed carbon, on account, of the formation of, free 
metal,: which; forms directly or by the dissociation, of the. carbide first 
formed, and; then -volatilises, Alumina.and zirconia are. somewhat: more 
resistant: against,.attack. by. carbon.. «For scale, furnaces. tungsten 
foil tubes have been employed as heating material. 
‘Determinations of -volatility are. made in the present. by. ‘ascer- 
taining the loss of weight of the body when, exposed for definite. intervals 
im an. electrically-heated tube,.the temperature,of which is determined 
_ optically. The values found for a large number of elements, oxides and 
carbides are’ tabulated, togéther with their melting-points.: It is ‘shown 
that, in general, an elevation of nmielting- and boiling-points of a compound 
above’ those of*its components is only possible: where a high affinity is 
present, as with oxides of lithium, magnesium, and 
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COC Phe: following, form is. investigated 
Jog p = 0-2184 (1 — 72), where dad of 


‘ 


boiling-point and-p'is the vapour pressure in ‘atmospheres. Graphs 
ate plotted to show the relation betwéen log p and 1/T. On extrapolation — 
to zero values of 1/T, most of the metals and compounds’ give a value 
for log p converging to between 5 and 6-5, This corresponds to‘a value 
of the Trouton constant A,/T; ‘of’'23-30. Matlied departures: ocdur, 
however, in the case’ of the alkaline’éarth metals; arid the oxides of silicon 
and aluminium. A''study is made’of the solubility of carbon: in iroti‘at 
high ‘temperatures and of the equilibrium in the reaction ‘between lime, 
carbon, and calcium carbide. The state of equilibrium prevents the 
of CaO from CaC, as ordinarily prepared. 
utectic %. CaO is found to be formed which melts at 
£1630°C. At pressures below 50 mm. CaC, can no longer be obta 
3003: Vapour Pressures of of Solutions 
Hydrochloric and’ Hydrobromic Acids at' Different Temperatures. M. 
Wrewsky, N. Sawaritzky and L. Scharloff.': (Zeits. phys.\Chem: 
“iz. pp. 97-108, Sept. 6, 1924.)—-The vapour pressure and composition 
of the.vapour phase of hydrochloric acid and hydrobromic acid was deter-_ 
rhinéd over a ‘range of temperatures. The determinations were made 
ee ‘streaming air through the solutions, absorbing the acids in catistic | 
The solutions were maintained at’ constant temperature in a 
‘etapede The results show a very rapid change in the composition 
J 


“3004, Relative Brightness of Black Body Radiation at the Melting-Points 
of Goldvand ‘F. Hoffmann. (Zeits: f. Physik; 27. 5-6. 
285-304, 1924.; From the Reichsanstalt.)—-If H,, H, are the brightnesses 


the radiation’ formula may be employed. to, obtain. higher fixed: points 
which are not practicable with the gas thermometer. The author chooses 
the melting-point of Au for the lower temperature, viz. 1063° C.,.as measured 
by the gas thermometer. He has previously. employed this. radiation 
method to fix the melting-point of Pd (1657°) [Abstract 116 (1920)}, and 
in the present paper the work is extended to the melting-point of P&. An 
iridium resistance furnace was used as source of radiation, and the bright- 
nesses measured by a Kénig-Martens spectrophotometer in .the ‘red, 
yellow and green spectral régions. The furnace contained a fixed iridium: 
ruthenium, iridium thermocouple, and as the temperature of the furnace 
was raised, the thermoelectric force was recordéd simultaneously ‘with 
that of a‘similar couple ‘with a piece of Pt or Au wire ‘separating the 
elements. The furnace was‘then maintained at the temperature indicated 
by the fixed couple when the circuit of the-other couple was broken by. 
the melting of the wire. The most’ probable value,of the melting-point 
from all’observations is 1771+ 2°C. The table shows a comparison 
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3005. Physical the so-called’ Reciprocal Theorem, 
Jazyna.,,. (Zeits. f,. Physik, 27, 4 is_a, physical 
necessity that for systems ‘which fulfil the condition Cy.= : f(T) the 280 
pressure isobar p = 0 in the S-T diagram coincides with the entropy 
axis T = 0., The.equation p = To(v).+ ah(v) exhibits formal analytical 
criterion, and. the reciprocal, theorem is. an: essential. and the equation 


"3006. Flow of Compressible. Fluids, ireated Ww. N. 
Bond, _(Phys.. Soc., . Proc. 36. pp. 367-378; Disc,, 378, 1924.) — 
The method, of dimensions treatment that is applicable, to the pressure 
gtadient,at,a, point in a system through which non-compressible, fluids of 
finite viscosity,are passed, is in this paper extended by means of the t 
ical equations for gas flow to the case where appreciable changes in 
density of the fluid occur, but where no heat passes across the walls of the 
The theory is developed in detail only for the case ‘of flow'through 
a straight \parallel-walled tube. -Dhe. théory isithen»tested by means of 
“in which water and) air at high velocities. passed through 
‘small. The airin some: experiments had a velocity of more. than 
two-thirds of the velocyy . of sound in the air... The possibility of errors due 
to moisture, pulsating’ flow,’ heat ‘conduction through the walls, and 
proximityto the entrance to! the tube is: considered: experimentally: and 
by iapptoximate' calculation, andthe errors are shown to, be:small in the 
preserit experiments..: An error of moderate amount is; ;/however,, found, 
and, attributed to the partial neglect.of the: variation of the variables 
over; the: transverse Section of the tube: | The value:of the error. varies: in 
3007, pplement Previous Paper the Theory. of the: Thermo 
Phase | Boundary. Potentials.” Abels :phys,, Chem. 
Sept) 1924.)The author.is::indebted to: P, Gross; for 
pointing.out that:in §3/of the above paper: {see Abstract .2630:(1924)]|. his 
assumption: on «infinite dilution ,distribution: equilibrium resulting 
from the summation: of the corresponding! separate equilibria need. not 
‘be gezierally. valid... He mow: emphasises that the conclusions,drawn .in 
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is deduced fiom 
tithe of révérberation in:seconds wheh-no audience present), 
3009..; Note0n> Tuning forks: Diy, 
affetting tHe frequency of tuning-fork, auch..as the;-eflect. ofthe. hase 
ahd watitvof balance of the prongs,-ate discussed, (being, made, of, the 
nodal surfaces oft 
£924.)—A brief factors, af the 
_ frequency. of electrically-maintained tuning-forks. The . of 
damping is disoussed,-and ithiseshown. that the direct effect. is. 
negligible} ‘although damping serves-as an indicator of other, fagtanswhich 
affeot frequency) connection, theorelative, importance, of; want- 
of! the prongs and antinodel vibration of, the:base, estimated. 
It isshowhjinca particular casé:that the.damping of.a balanced 
forle is about 90 percent: of-thatof sthe samedfork, withythe,.prongs, hadly. 
balanée.:: The variatiom df-damiping with amplitude; with:the load 
on ‘thé*base of the!fork;<andithe amount.dte tospring contacts are, also 
examined! ‘It.is ishéwn! also thatthe weight,,of the, base the. fork 
ah ifnpottant influence on the. frequency: The general question.of reaction 
of external systems on the vibrations of a fork is considered and illustrated 
by itieans Gf an! electrical analogy,iysimg ldosely coupled qscillatory, ¢igguits. 
The éfect of ‘aim plitude freqtency, andthe influence | 
ate aso Ndiseussed “a! brief reference: being made,,in/ canclusion 
alT brs noitatylgs tO etidest oft sonsba 
(51030120 Sensitive Rlarnesand(A ppavrent Pressynes.; (Soig 
.60. 137~188, Aug. 8; 1924. Advance note, from, report th 
Carnegie Inst:, Washington:)—By ‘use’ of an interferometer U-gauge, 
was sought to observe the acoustic: ‘pressure due to vibration of the gas : 
within the quill tube, at a*fine jet of which the sensitive flame occurred. 
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The flame was very sensitive, but no acoustic pressure could be observed. 
But there. ‘were apparent pressures in the flame itself. It is thought this 


the flame. E.H. B, 


that 


‘coefficient of the ear resonators, faised by G, Wilkinson, two’ additiotial 
factors are involvéd: in; to, determine the physiological 
behaviour of the ear, “namely (1) the east amplitude of vibration of resona-_ 
tors" of different ‘pitch which’ will just cause’ noticeable stimulation. of the 
and the Jeast perceptible: difference: between the 
litudes of the resonators set up by twoimmediately successive tones— 
wotds, the‘ absolute and difference 
O-Finalty; tthe author, . also. a! ‘physiologist,’ cannot: agree with 
suggestion that the resonance: theory is:unthinkable to those 
“who? work’ ‘with delicate: ‘human tissues; neither: can: the author, take 
Sétlowsly the proposal that’ the: resonance theory be. abandoned. and 
Scripture’s theory substituted. The resonance theory has passed every 
‘test to which the author has so farput it. » Why, then, think of abandoning 
it? is ‘also regretted that Scripture is ‘not .as»fatniliar with. 
5013: Sound: « Gazaud. 179. 
‘July °1924.)~Observations made) at L’Etoile Station, 
“Marseilles, duting’a series of explosions enabled ‘some, conclusions to 
regarding the existence of zones of silence... Vertical:transmission 
aiid only horizontal ‘transmission: in the troposphere comes 
‘question?’ ‘It is’ concluded: that ‘the zone of.direct audition, aronnd 
‘ba ‘of the sound is of very limited extent, and, that the.succeeding 
‘zone is alternately ‘a zone of sound or silence according to the state of 
sky—that is;according’as there is'or'is' to 
‘collect, Sofioentrate, and: sound. » A, R, 
“and (Mrs.)’ Hée. (Comptes! Rendus; 279, pp.'330~342, Ang. 4, 1924,)— 
results obtaitied Gn°the Mintrop seismometer at, Strasburg in.connec- 
‘tion with the La Courtine experiments are given. ‘These indicated: complete 
Sea naa between the results of calulation and observation. The 
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‘Hearing’ H. Hartriage.  (Natiite! 114 pp: 24044, 
expresses his agreement with the letters 
‘G, Wilkinson’ the above Heading” (Nature, 114. 
| | 24). Tt Seems that, if E.°W, Scripture were tight 
4 movements of the Vocal cords eatinot beanalysed, he 
: voncluding that the derial vibrations thus set up are not 
analysable either, The author, believés ‘there is ‘UhAssailable evidence 
Vv 
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RORY, ELECTROSTATICS, AND ic 
the ve for’ ‘thé ‘eléctromagnetic field tof an 
acéelerated a ‘solution in which’ the ‘electron ‘emitsind 
ene tgy. It is assumed that the’ dependence’ of the field the time-is 


epressed Only’ in’ te: of théielectrony «This 
solution’ cotresponds to*the’électron orbits inthe’ interior of thé ‘atom; from 
6" energy is! radiated: paper is mathe: 


Dielectric ‘Properties vequired for Maxwellian Radiation. A. 
Press, ‘(Phil autho? ishows 
that, quite ‘apart trom two ‘curl equations of Maxwell’s léétromagnetia 


of the’ arid coefficients ‘in ‘all cases be greater in. the 
"case of zero frequency systems than in the case of radiation manifestations 
ian ‘waves! Also'that when the curlequations-are 
to’ atcount the electrical ‘tefractivé index-should not be expected: 
with’ the: optical determinations.” ‘This ' result is” im ‘agreement: 
with the’ well-kdiown' es ital fact that the dielectric constant deter- 
mined’ experiments with i it waves always’comes out smaller than 
ned’ by ‘the ‘ch ‘éndenser method! fox 
of ‘these ‘results,’ the “author calls ‘attention tothe work‘ of 
Gutton’ [see Abstract’ 1461 {1900)); ‘who found ‘the electrical refrac 
tive’ fot ‘example, ‘decreased’ progressively ‘with’ increasing 
mire’ anid’ ‘more’ neatly the’ value’ obtained: ‘by 
emit for a ‘dry ‘prigni of sabjected to Hertzian: waves: 
the self-itiduction ‘and ‘capacity’ coefficients in theeffective values-of 
Gur conceptions ‘of these ‘constants mist necessarily be altered, 
AS ‘the’ ver ‘factor’ of ‘at oscillating: system, it must always’ be'less 
017. Generalisation of the Rayleigh Reciprocal Theorem. Ri Garson, 
‘(Bell System Techn. J. 3. pp. 393-399, theorem 
_ Stated i in| eh: e of electric circuit theory by Rayleigh in his ‘Theory 
af Sound, Vol.'f. ‘The uithior States! ina! form: 


-airedtly from the network equations the limitations of the Maxwell 


author then’ discards’ the special assumption of quasistationary | 


‘dyhamiical ledd to the ithe 
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systems and starts with the fundamental equations of electromagnetic 
theory, and demonstrates his generalised theorem subject only to the 
- limitation that magnetic matter is excluded, i.e. it is assumed that all 
conducting and dipleatrig permeabjlity. ; This limitation is 
required by the method of demonstration, but is not oeeety in the case 
of a quabistationaxy Bystem; The generalised: th y distribu- 
tion of impressed periodic electric intensity F’ = ca y, 2) Agee a 
corresponding distribution of current intensity 4), 


being extended. aver conducting and dielectric media, 
vectors and m), denotes, their, scalar; produgt..; 
transmitting p 


points: ontithat in. the usual development of, the electron, theary, 
tidn, a5 given: others, while it, enables us fo. leduce, tespel 
drag} chefficient it: supplies no, clue, to,,the Lorentz. transformations, 
necessaryseqnsequence of that:theory, Whatever, view regarding 
the: physical sxistenee..of an. ether, ,it.anust,be, admitted 
state ofisciemce at any: tate, that,a, moving, electron, p 
the! up,of that of th 


The iauthor makes, the observation, that,,.w of 
transformations: may..appeat be,.less, elegant,.than, some. others, it 
seempito have, the, advantage, of showing,.59, far, as, it the, impli 
dynanhicalimerbanism. ;,Moreqves, while. the relativistic, me thod is 
kinematical, here we seem to arrive iat the, actual source te ght sigp 
It the former paper it was shown that certain terms might be physica 
interpreted as representing rotation, thus according well with ae 
66-3 


MIG, 
Media... L, Roy. (Comptes ‘Pp el 
1924, )—A further of the theorems abor- 


ated in papers and 2577 


B@2Ob Electricity». Q..Gutton.; (Annales 
Téléois Sept. A924.)srr This, paper deals 
mainly with whieh lapses; hetween.the emission..o! 8 | 
telegraphic isignaland iits.reception-at, the Jing, 
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electricity along wires! arid‘ his tesult 46 a propagation -spdédvequal toithat 
of Tighe tecelve atichtion:) Thésresult only, olstains :for:nwires lof daw 
resistdnide? | thie comes @ brief review the work! of Heavibide 
and Vischy, mtégratéd)iby ‘Poincaré: using: Bessél 
ted to’ Kirchheff’s investigation is) then 
desctibed batter which ate! Gethited ‘sonie experiments: Hy the author hin 
tHe aireet parison’ of tie'speeds df light and of eléctrid! waves Of 
1436 wave-length along copper atid ‘more rebistarib wires, using ladevite 
based on the electro-optical effect of ‘Kerr. Finally, Mercier’s work, 

based ‘orl tHe: valve! isréviewed.!. The @aper 
' Some of Dimensional Du Mi 
"Mag 6929703! Cet!) (6) bax 
3922. Phe Derivation “of Law from Maxwells! Tensions. 
G,'Stemienis :>(Zeits. Phiysite; pp.148-128)' 1924.) Shows thatit 
is’ |pddsible ‘Start with "Makiwell’s) tensidn’ along the tines” of! force” and 
pressure at right angles, and deduce the trutt?of Coulomb's’ law: for) the 


attraction two charged charged case considered charges of 
that the'lines 6f force whith’ do pass 


‘Of latgé radius: the f 
2993)? "One “OF ‘the! equ 
‘Surfaces round A spliete” The | sressure t 
Sutward ton? the Shown tobe PY The: Bame 
Will Be true for'any other surface, force is identical 
With that’ ‘witht witraet' Orie -dndther,’ which 
A THE” Pheovy Of the AP forthe 
(Zeits? techn.” 199492 “The OF Hull 
avd briefly described! following’ whith ¢émes a detailed 
discussion an” improvements employed! bythe 
author.’ This “inéludes® a!°méthod Which!’ ‘of potential 


in Goridbtiser ‘explamed and caledlated, 
dita Musttated by ‘graphs and 


Note on’ the Capacities of Small Li 
(Joum.' Sci. Instruments, 1. pp. 305-309, July, 
van the none case of two conductors i in a dielectric medium and a 1 eae 
capacity are péssible! arid tor ‘given’ cond 
| ‘Obtained’ in’éach ease differ, ese differences will 
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and:less) If) we idefine: | 
négative charge:induced on‘either plate of ithe. condenser whem this plate 
is earth connected and the other plate is raised to er er «Pll Bi 
80: obtained willbe: independent of the position .of: the, condenser, 
case ‘of :condenser carrying alternating current.is. next.considered, and it 
is shown that‘in general the effective! capacity depends.upon:the potential 
distribution and earth effects::;:The desirability. of,.making the, effective 
capacity depend»on the «geometry system and the mature. of the 
orlly:is pointed) out, and the conditions; necessary: for this are 
deduced! : Examples’ the. practical ‘realisation, of | the.conditions: are 
given. ‘The importance ‘of case, of shielded 


A Method of Measuring very Smal 
(Phys. Proc: pp. .403--404,. 1924, 
_ bridge arrangement is ramet suitable for the measurement of very small 
capacities {of the order of 1 micro-microfarad and less) at. telephonic 
frequencies, Means ‘of securing ((1),,great, sensitivity, (2) fineness of 
adjustment, and (3) elimination of capacities to-earth) and capacities | due 
_ to the presence of connecting leads, are indicated, so that it is possible to 
measure the’ true| intercapacity between, any two, conductors, the 
electtodes of a thermionic valve,.. As a test of the method, it,,is.used to 

3026. Rectification with Relay : Contact ‘Detectors, 
Kramer. (Zeits. {,,Physik, 27..1..pp, 74-82,. 1924,)—Various. theories 
dave been advanced to explain. the. action of, contact. detectors, none, of 
which have-up.to the present met with general, acceptance. theory 
‘that in-contact detectors. the electrons; can only ;pass. freely, in 
one. direction, at the point of contact;,and explains the action as being due 
to: the, withdrawal of-electrons from, the, metal , under. the. influence, of 
(powerful. electric, fields. (Abstract. 1442. (1923)}., The author has, carried 
out, experiments: with. the, so-called electrostatic relay Johnsen and 
Rahbek, using various combinations, of: mi has found that 
with this arrangement rectification effects can be obtained. To obtain 
such effects, itis necessary that one of the electrodes should be an electronic 
conductor and the. other an, ionic conductor,, and, there,must also, be an 
electric field: between. the two.,: Characteristic curves given for several 
pairs of substances, these show a. very, much. greater current in one 
direction,..than,,in the example, agate, and iron, the 
‘Gurrent. in direction agate-iron,for a, p.d,.of, 8. yolts,,is about fifteen 
times that ‘in, the , opposite direction , for ; the, ame voltage. With silver 
and agate. the, current.at 200. volts, in..the, direction.,agate-silver is about 
‘twenty-one times that in the opposite direction. The results obtained 
confirm the theory outlined above, and tend to show that this theory 
holds ithe ordinarily used in: wireless telegraphy 
Terrestrial, Electric. Field, Maurain, Salles. and, G. 
Gibault,, (Comptes .Rendus,, 178;, pp. 2112-42114, ., June,, 16,,1924.)-—-At 
the observatory,.of Val,Joyeux, Villepreux, a,con-— 
_tinnous record of the earth’s electric field has, been, installed. ,.,This is, the 
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‘first of ite is briefly describedi:. ‘The results of: the :firstoyear’s 
working are given in the form of curves and-tables; » The: observations 
28 vic Electric Curvents, Normal and 
the ‘of Plants.’ Blackman\\ (Roy. Metedtolog. 
‘Reval eteorological Society givitig’a history of ‘thé! subject 
Suinitiaty “Ot its presént’ state: ‘Thére'is a probability thatthe’ normal 
aiteatth ‘current Slight” Deneficial “effect ‘onthe’ growth ‘of »plants, 
but the evideiice is not yet’ Coticliisive: There’ is; however, no) doubt 
now that’ larger’ artificial electrical discharges can’ be midde to produce 
“between Abmosphieries and ‘Meteorological Phenomena. 
Bureau: “(Onde Elec.’ 3!’ pp: 385-401, 
which the atmo 4g ‘eonsidered 
“the ptf view of meteorology und not from hat of tel 
‘of The! work 
this! région ‘of ‘scierice predates \the later from the 
The author treats of the effect of: currents df cool air 
ns meeting hot air currents fromthe ‘equatorial regions, 
of mix, bat slide between! each other, anid 


anid ““ measurements “are: discussed, and! prove’ the @uthor's 
view that’ atthiospherics ‘in ‘the temperate tegions-ate to “masses of air 

it} OF at ‘but is greatly: 
give rise to added relative ' movements. [See 
1135 B (1924 
9036! Conditions nd Bureau and 
previous p TAbstract’ 1135 B (2924)} the has. ‘pointed ‘out»that 
win atmospherics: connected ‘with’ the arrivalof) masses of 'cold 
observations” made ‘during ' the “summer °have ‘confirmed othe 
Winter results) and hentelit appears that in our latitudes ‘and ‘at ‘all seasons 
of the ‘are invariably connected with. the arrivalof 
maSse8 of pélar ait, ever‘ whet’ this*does' not cause ‘cloud formation; (2) 
ate’ réduded’ by the atfival of hot aif';°(3)' they are strengthened when 
dif rises in’ mountainous: they arealsy strengthened 
Wheli the Gold! air invades‘ regions ‘of 4 
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ELECTRICITY “AND“MAGNETISM. 087 
ag 
afd enerfy tratisforinations; such as ‘cyclones, etc!) ‘result... The existence 
of such discontinuities’ in’ the atmosphere has been shown by Norwegian 4 
meteoro rk!’ After ‘dismissing effects of “nountaim chains 
upon these” air currents!’ the ‘author ‘gives details! of ‘“‘atmosp 
méasutements carried out by an ‘extensive! system’ of French ‘sta 5a 
fferent altitudes. Particular’ instances are given of the relations. 
the passage over the Alps’ fa’ clear “dtmospheri¢ spot surrounded ‘by 
| 
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(8)the!two datter actions maly cmbine. to cause the 
peridds. irs to oft ni mevig. W. 
| DISCHARGE AND OSCILLATIONS. 
Abstracts 60,(1912),.and, 948;(1914)]haye shown that the direct, ignisation 
idue:te the;collisionjof high-speed. kathode-rays.is small at the 
considered «|; But; the; rays cause tthe molecules; through 
tO.emit,e radiation which, ionises, the gas in, the neagtive.glow and "the 
space. »(The luminosity. of the glow, is.due to; ;the. recombination, 0 
Glectrons and positive ions, which give rise to radiation. capable . 
ionising gases of ionising potential less than that of the neutral atom 
or:molecile formed. bythe combination, of the, electron. and positive don. 
‘Fhe: quthor,:for reasons given, does not think: that: the, of iqnisation 
resulting: in: ithe detachment of a free, electron ig, often. produced by, 
collisions of. positive ions,injthe dark. > author, confirms 
expression, for, the distribution, of, potential inj the although 
his experiments were made.at,.comparatively pressures, and. with 
small .p.d.s, ;,,An,expression .is; also obtained, author. 
tion ‘between: the thickness, of the, dark space and, the p se 
The} conditions. in. the negatiye .glow,,seem;,to be; 
dynamic equilibrium, if,,the, gas filling the tube -be, a. con 
taining, say,/O, H-and,C atoms, in.,certain, propertiens;, then.in the 
negative ‘glow there. will.;be, all. possible, compounds, of, these, elements, 
these:,compounds .be .in:..the.; proportions, corresponding to 
thenmodynamic equilibrium .at;.a suitable, temperature. Stable, equili- 
brium, other of and 0..in, the 
portion Awe; volumes of Hite one of Qr-will, exist at 
without, absence,of catalysts te lend the 
energy: to split. the oxygen, molecules, intoatams,.,; In, the negative.glow, 
weenergy is, stored. in ;wariqus types of, radiation. and; in, moving 
electrons ,, all. will. actiias, catalysts,and. maintain the negative 
glow, equilibrium, Numerous experiments, the 
Experiments, on the.character of the ions in, the, positive, column. are 
deceived; and aniexpression, is obtained for. the electric forge uniform. 
3032. The Doppler Effect in the Canal Rays of Hydrogen, Oxygen 
and, Nitnogen. wi. Krefft,,.. (Amnind. Physik, dag. 
1924.)+2W. Wien,has (shows: that the neptralshydrogen atom, the 
cartier .of (thei Balmer ,dings,, oThese:dines possess, an, intensive, Doppler 
effect... The:experiments, of: Bai Abstract, 2474, 
have !showm. that, the velocity Mistribution of, the neutral, and . positive. 
hydrogen atoms:is not equal, In the,present paper, after, a description of, 
the! apparatas, ithe following points,are dealt jwith..in, ,copmection with, 
the Depplen Hydrogen, in, dry in, oxygen. 
nitdiog comparison, with: other ;,abservations comparison, ef, the, 


analysis.4;;the canal, rays i; the addition. ef, 
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oxygen) and initrogen;im the! discharge’ space’; the (Doppler ¢ffeotitin:ithe 
pencil Doppler effect<im the: spark lines ‘of »oxygen cand: nitrogen, 
‘The reenlts, are’shows in, both tabular and graphical form: 


Kerefftii (Phys) Zeits, 352+366, July 
consists! ithe results obtained: «with! irespect) to the 
Doppler! eftect-in lines: of the speétra lof drydrogen;| omy gem dnd nitrégen; 
with: particular reference to: the:variations of:the magnitude’ of: the effect 
with, the: charge The ‘efidcts of wariatién 
accelerating: potentials, disttibution ‘of’ Velocities: athong: the particlespare — 
tnentioned, differences in the effects observed‘ in arc andspark:lines being 
explained in terms of measurements on homogeneous canal rays,. Hence 
a‘stemdipeint ‘fér thevin vestigation of ithe origin lands 
of the Garbon:: Koehn -andM. Guckel)) (Zeitsioi Physik, 27. 646: 
pp: “has investigated {see Abstract’ 
the ‘heat of sublimation and. valenicy-forces ‘of carbon “modifications? |: It 
is' found inthe present'expérimients ‘that:the surfate brighthess, and*with 
it): the»: off: vot! pare: carbon: above 


intense ine the: (At ‘pressure! “this constance is 
observed in'the loading range to’21 |! Different varieties 
of pure‘carbon reach the sathe “highest’’ highest"? 
temperature» has’ the «same ‘value free: air) ite van emelosed air-filled 
vessel; CO,,-im; almost: oxygen-free: nitrogen,’ and in? 
argon::)The: idnisation’ ratids the ‘arc; from the characteristics’ ascer- 
tained are, im: part; very different inthe ‘gases' examined; inspite ofthe 
usé! of pure carbon. “The greatest difference, 
in» the :anode fall odeurs between Jair and<argon. The wegative! carbon 
ean: alsow reach the! othe’ positive» crater; 
but: nochigher,| Theoresults show that: the ‘equilibriant' temperature ‘of 
thie crater 'is independent-of the chemical and: electrical activities: the 
are.) The setting: ip of an -equilibriwm: temperature. the; crater) ig 


poses in the following cases in the pressure intervals named: (I COy, 


between 0-06 and 5:0.atm.; (2) Air, between: 0/06 and 3-2 atm. ; 
(3) Ng and Ar, between and/ atth.* The normal loading 
increases with diminishing pressures. oA, 
3035. Caleulation:.of ithe Potential:Drop the :Sirveam ofrom 
Glowing Metals; Sen): (Ann 2: 
pp.;182>188,; Aug.) 1924:)+—The ‘equilibrium ibetween:a 
trons; ions, !and:a glowing: conductor .has’ already ‘been examizied experit 
mentallyand 1260 (1024)}. Inthe: same 
way/the potential drop is now and. 
K, Na, Pbhjand Al. oA. CM. 
Application, ofthe Laubof Probability to thé. S path. Polvani. 
top ids pp. 217-225, | JulyvAngsSepts,: 01924416 sparks: are 
allowed te takeiplace. between!a point and ani:indefinite plane, the! préb- 
ability that they hit: a-certainspoint can be ‘calculated Gauss! law:isin 
VOL. XXVI.—A.— 1924, 2801 
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particular, probability that the spark: hits point:comprised: in -a 


cirele.of radius x, the céntre.of which is the: of; the point! upon 


the. plane, is given by where 
depending upon the conditions of the experiment. 

The experiments for verifying this law were miade:by using 
disc «coveted with’ black thin paper.) The paper swith the ‘small: holes 


due to the sparks: was used:to obtain a photograph. By counting the 
number of holes:,within circles ‘of different radii,;.K) was really: found 
constant, as long not too large; to-which factshould be,attributed 


the difficulty ifor ‘the spark to jump large spaces. In particular,.ithe 
product: KA, where A: is the, plate, avas 


(Phys... Zeits. 25. pp. 342-348, July 15, 1924.)-+The iproblem is. the Joss 
of charge by diffusion of the carriers to the walls. Electrons rapidly 
effect, discharge and have little. time for recombination, but, they ‘must 
have a‘strong tendency. to diffusion) .The positive ions! are heavy com- 
pared: with the electrons ; they diffuse slowly; but are attracted by the 
walls, .which have already been: reached: by the more ‘rapidly moving 
electrons, and; there they: recombine with: the electrons. of 


signs therefore travel. towards, the; walls; in ambipolar: discharge, 
temperatures.’ 


| have different velocities or ‘‘t 


Away: walls and: electrodes the numbersef ‘positive and negative 


charges is! practically the.same, {Given ‘an axial concentration the ambi- 


polar. diffusion-stream can: be computed. however, ‘hardly. be 


taeasured iwithout negatively charging -the walls.so.as to: keep ‘back, the 


electrons and:allow. the positive-ions only:to pass,. thereby (making, the 
discharge unipolar, with a saturation value\; the number-of'electrons 


may’ be.reckoned as equal.to-that of the: positive ions, or very nearly: so. 


The aumber of particles, ionised:.is' proportional: to the axial: potential- 


gradient == 2(dv/dz). The concentration. .and:— ions' is: greatest 


atuthe axis; so is. the production of new ions: The.contentration falls 


_ off from, the axis in the same way.as a.Bessel function J, falls off from 


0 at = 2:405i7-Am -expression) is .teached. for the 


hal V; is the ionising potential in volts, By, and BW. are in volts the 
potential equivalents of the “temperatures of the +\and ions}‘and 


is) the: radius. iof ‘the tube This «independent '6f the current and 
inversely. proportional. to the: radius of «the tube’! (Cf.:Claude,' Comptes 
Rendus, 168: pp. 692-697, 1914). Discussion’ of -particular: cases 
‘Phe ateral: i potential gradient: dn positive columns ‘also 
Experimental 


3038. The Electrodeless Ring Sinabenita i. Jung. (Ann. d. Physik, 


pp.. 201-210, Aug., 1924.)—-In order to-set) up the ring discharge 
free ions«or electrons nécessary,iand these ‘are. obtained’ by radidm 
| in:an alternating electric field} and 'so 


ici nergy to/set' up either ionisation 
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of: the struck .atoms.. (Which: of these; degrees 
‘excitation >is favoured iis dependent only: onthe: length: of| the! 
path and therefore’on the) pressure of!the Vapour.or/gas inthe,discharge 
vessel. | apparently: previously: | uninvestigated: band :,spectrum,; of 
Hg/is found: which, in dpposition/ to’ the Hg, 
to’ actually’ belong» to’ a! Figy-molecule: (see - also: Abstracts 


‘Phe x in, ithe») Electric Discharge: 
Research Staff. of the General Electric Co., London,)(Pbik 


Mag. 48. pp. 553-580, Septi,.1924.)—The. purpose of these experiments 
electric .discharge and: the: rate of :ionisation|, of .molecules:) is 
pointed out» that: ithe true: electrical-absorption, . dependent: simply;an_ 
ionisation or allied processes, is entangled with other causes of. 
and> evolution of ‘gas; the» main, difficulty. is, to: disentangle it: The 
experiments :show that: im -nitrogen monoxide 
absorption is proportional to the rate of ionisation and! approximately, 
at least, independent of the pressure, the speed of the ionising electrons, — 
and~the! arfangement*of thé electrodes... It depends very greatly ion the 
but ‘not very ‘greatly‘on.. the: material; of. the ; walls/ of ;-the 
vessel; The mumber: of moleculés; disappearing. is-often, greater: than, the 
number ionised: argon» there no evidence: ofan jabsorption.simply 
telated’ to! ionisation. In liydrogen: the facts. are. obscure, but. is 
probable.that there is an electrical absorption more} rapid, than.in Ngior 
CO..) An. attempt is made to explain the facts. In spite of the simple 
relation between absorption and ionisation, it does not seem possible to 
hold!that the,ions are:absorbed: .Alternative ‘theories are: discussed : 


(1) What monatomic “‘moleculés :by.ionisation, that 


partially or ‘excited molecules: are absorbed, but both are open 
toograve objection: The: molecules: almost certainly are absorbed... by 
reactiom with the walls lof thé. vessel; but no, suggestion canbe: made as 


to the: nature of'theredction. :-Some observations,;:to: be completed ina 
later paper, are described on the evolution of gas-from glass. vessels-when 
heated, after they have been submitted to the usual processes of baking 


during exhaastion. It appears that there is definite amount/Of gas 
that “edi: be’ evolved Iby such. heating, bat .tather' that equilibriuin 
pressure is established: [see also Abstract 1801 


-Cimentoy 1534168, @ theory 


of ionisation of ‘gases'as a température effect in which the transformation 
of a neutral atom positive igh and an’ electron is considered as:an 
ordinary chemical-reaction ‘of dissociation.’ As a result of the discussion 
put’ forward the’ present ‘paper, it’ is “concluded that. the correction 
brought ‘to’ the’ formulaof Saha; ‘by taking: count ‘of ‘the ‘equilibrium: of 
all levels of energy ‘ofthe atom, is, generally speaking, very small»; 
fteater “differences occur withthe alkaline metals:and for the: higher 
Ov Riehardson:. (Phys:' Soce.,) Dise:,», 398; 
part: of: this: paper: reasons are: given 
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E ABSTRACTS2 9414 
why-it’ is nédessary at/the. present'time: toifate the question! of the,con- 
fection’ Between thermionic emission and levels 
of ‘the: emitting substance:): The !theoretical préblem is attacked; fi 
three‘ different ‘points ‘of view; namely, '(a)iclassical ‘statistical mechanics, 
chemical dyramits; and (c)' the! laws photdelettric; abtion, «As 
lt -of this discussion it»seems ‘possible to! exclude cettain alternatives 
which might otherwise have appeared not improbable {amd sto /formulate 
a set of rules governing the fundamental phenomena which: are not in 
conflict ‘either the known facts ‘or with amy well-recognised, ¢élevant 
3042. tronit: Emission: from a 
Tungsten Filament ‘made Incandescent by Alternating: Gureent...M. Paris. 
(Eletttotecnica} 14. pp..:6734677; ‘Sépti 1924:)—This: papen)is divided 
two “mainsections “(1)/ continuous currents, 
(2) measurements: with’ alternating currents»! Diagrams: of: the. circhits 
employed) in each: case are giver, "and the results: obtained are: shown, in 
3043)! Active Modification of Nitrogen: MiNi Sahacand, Ni Ke ‘Sur. 
(Philo Mag. 48) ppo 4214428): is» sought !to! show ‘that 
almost’ all the ‘observations recorded! by Rayleigh’ on the lafterglow 
and “chemical and ‘spéctrab ‘activities produced in: nitrogen the 
action of'a condensed! spark’ discharge: canbe explained-on the’ basisof— 
Kiein and’ Réséselarid’s: — isecond type; 
3044, Some Cases‘ of Polymorpitic Transformation Energies. A: Hare: 
described having for. its ‘object: the determindtion of thé transformation 
energies of ‘substances showing “luminescent ‘properties: when’ bombarded 
with “Rathédecrays. An réevetsible: trans- 
formation noted in, the 'case*6f sodium ‘molybdate, ‘the conditions of 
| Tecovery of which are specially studiéd:: mo Gobi 
cided to off oF need tetts betes 
Physique ‘Radium, spp. .468+179, subject, is 
divided. into two seations The: application: tbs @iinew.. method... of 
determining the period of electrical oscillations of high and of very high 
frequeney:» Application. to of of 
propagation: of: electromagnetic waves/- along “wire conductors,» The 
precision of the ‘measurements described«shows that, the phenomena: of 
stationary! ‘wavesi along»/two parallel » wites;; which -until | have 
appeared, veryisiniple; is, in reality; extremely complex;:and' that; there 
are! numerous difficulties in: the study; of short.waves,!; The tinfluence: of 
lack: Symmetry tin the» is: shown... The 
péttutbations:in the distribiition -of stationary! ;waves,,along. the,sires 
ant: ‘perturbations resulting fromthe ptesence ofiexterion objects also 
considefed. The determination of the velocity of propagation, of electro: 
magnetic waves along the wires has been carried out with an accuracy 
of '1/10,000, within an setror. of séo:0The 
inffuence* upon!’ this''velocityof ‘the diameteratid distazice: df! fhe Wires 
established calculation isomadé—of this same 
VOL, XXVII.—a.— 1924. 
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starting tom constant othe wit; which give results quite. in 
accotd ‘with experimental results. It. is. by» these; means (found. that, the 
velocity in air is 290,700.km,.per, sec: method. here: described. is 

‘Hé with the also: Absttact) 1374:(1922) +A. BG. 
Bleciron’ Emission \exvited:by va+Rays.:' Av Beekens; (Ann: 
Physik) 76. 2174275Septi) 1924:)+-Encan earlier: work the, author 
(see! Abstract ‘&compatison between the..phate- 
electric’ ‘and! thermat emission of! ions; .amexact: parallelism was,also/ then 
established between photoelectric. and thermal electron emission..In 
the present paper the electron emission due to the action of .a-rays is 
considered: ofthe apparatus used» giveti, and) thes results 
obtditied ate. shown. both graphital andstabulax; form. 
vabua! the of electrons! from ;the,, metals 
silveroandogokd show ‘to a first:approximation no, dependence 
bh the nature lof the» metab and yoriy the: direction “of the, rays. .The 
dhantity¥ of electrons emitted depends on the velocity of the .a-rays.in 
the same manner as with gases. It amounts to about 10 per a-particle 
for'a the latter of: 5\x< 20% .emfsec.) The:absolutenvalue 
of the velocity Of the electtons is:independent nbtionly ofi the nature of the 
metals and the éniission ditection but also:di:the velocity ofthe exciting 
arays. probable !value ‘lies: ito the neighbourhood of 2,.volts. 
Whether ‘the'namber of! dlectrors withogreater :velocities fall.asymptoti- 
cally “nil; whether=there .is«a ‘certains limiting of the,velocity, 
cannot be stated with certainty, G. 
teds. Debulonos 2b. 31 seedt to tHrueet 2h 
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3042... Relation b ile’ Strength. nd E 
Commercially E. Alkins,. of Metals, J | 
electrical and t . Strength of when tter 
ig raiged-by 1s nand.it.is found, ths. 


above: 20; tons; per 18, BFAGHCaHY 
ai oOwd to. cont: te tose chad 
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1 8048... Fhe! Effect LIN perature. . 
given,.of the, variation, im magnitude, of the, exhib ea 
taining phosphorogenic impurities. [See An yet 191 (1 934). 
Variation, in. the, sR 
1924.)—Measurements have been made up to 
+ Atvhigh: temperatures; the: specimen, was a 


Li is. temper ature, Ay 
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‘Dielectric Walden’ -and oO. Werner... (Zeits. 
‘phys. ‘Chem, 111: 465-478, Aug. a resonance. method, 
using waves of 4} m. length, the dielectric constants of chlorinated 
paraffins arid have: been. measured, There \was..a. considerable 
‘difference’ between’ the constants! of! the two ‘stereoisomer of dichlor- 
‘ethylene.'’ Theresa parallelism with the: ‘tenden¢y: to ionisation, (coloured 
ions) “anda between solubilities. and the, dielectric 

3051). The: Conductance of «Solid: Salts: Temperatures, 
‘Pi ‘Valliant. (Comptes. Renting: (179: pp. 580+532,,Sept, 15, 4924.) 
‘The ‘author ‘Corttinues his previous» observations [Abstract 631; ;(1924)], 
finds’ analogous’ maxima and: minima. in conductance using) such 
‘salts as “NaCl; KCl, verifying ‘his two, types of 
Electrical Conductivibies Mixtures: of Aviline,; Acetic Acid 
Water; 3..R. Pound. '(Chem, Soc., J. 125. -ppi) 1660-1564, Aug., 
1924)+-The' electrical conductivity of: mixtures .obtained; by. adding 
-aniliné to aqueous‘ ‘solutions’ of acetic acid -of -various strengths shows 
that’ the best conducting mixtures'are obtained: by. adding small amounts 
aniline ‘to solutions :of Jow acid! content.» These correspond in. general 
to mixtures of greatest contraction and viscosity. (see: Chem, Soc., J.125. 
p. 769, 1924). As a result of these investigations it is concluded that 
ternary mixtures in which complex formation)is developed are mixtures 
of good conductivity, the more: mixtures ‘the better 
3083) On. ihe ‘Relation between Potentials and the Peltier 
‘Effect. J. A.V. Butler’ (Phil. Mag. 48. pp. 746-752; 'Octi, 1924) 
In’ this paper the statistical’ theory’ of metal’ boundary’ ‘potentials’ is 
developed and an equation’ giving the relation ‘between the thermionic 
work ha ngs of metals and the corresponding contact p.d.’s is 
obtain _The Peltier heat effect at the junction of two metals is 
for, and the various’ equations of ‘the’ thermoelectric: éfféét in 
a Citcuit Of two metals with junctions at’ different ‘temperatures “are! comi- 

pletely coordinated. On ‘certain assut ptions these ‘ead ‘to 
‘the conclusion ‘that the Thomson p.d:' is thé sathe for® the’ same 
difference of temp 1 , in'all conductors: 

3054: Electyo-Mechanic Applications of Arc Relays with 

Dunoyer and P. Toulon. (Comptes Rendus, 179. pp. 386- 
‘18, extension of the wor is ‘described in a previous 
| ‘Abstract 2897"(1024)} G. 
* "3058! Some ‘Applications of the Are’ “Relay aL. 
Di sad ‘Toulon. (Comptes Réendus}'179. 461-464, Sept.1, 
19 4.)—In a previous” paper’ {see’ Abstfact ' 2837 (1024) the ‘authors have 
described ‘a tematkable ‘property thie eolumn’ of: the ‘mercury 

are and’ the iffitience!of exterior Sheaths: 
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ea. of Very Smalt Altern: vig, Polentiat Differences 
with an “Electrometer,. C)Gutton Taville (Comptes Rendus, 179. 
pp. 392-394) “Aug: /heedle ‘ofthe électrometer 
of ‘paper, ithe ends ‘of which are bent at right 
ite directions. “It is suspended by a quartz filament’ about” 
@idmeter, ‘aid °catries’ a’ smiatt Th ‘the equilibria 
the bent thé are inttinéd the fixed pirates 
“when "there difference’ of potential” betwéeh thé latter ‘thé’ needle 
so’ that'its "eid? planes tetid’ to’ bétomie” parallel to the plates. 
“instrument has a very stable zero, but very large damping; it is 
calibrated at 60 alternations, and is used at 896. The measurement of 
the apparézit' re sand iriductarite- ofa ‘Brunet télephoiie: 
with 1890 ohmic’ tesistance, is “described of “arid 
thé secotidary of ‘thé coll Of telephone.“ 
308784 Photoelectrit Photomitev’ tind 
A’ short-period electrometer is déScribed Honally 
It 'is*applied'in the ‘construction of a photodlectric photometer. a 
Revolving fl Uso withthe: ‘Strings 
Forbes and D. W. Mann. (Optical Soc. of America, Rev. Sci. 
Inst. 8. pp. 807-816, June, 1924.)—The usual method of observing results 
with*a String: galvanometéf'is photographic recording, but for some :pur- 
poses it is highly-desirable to observe the excursions,of the string: as they 
océur. . particular>this»need is -felt,in ‘case. of many researches, in 
nerve physiology, and the:authors describe anjoptical scheme involving 
a revolving mirror whereby: this may be casried.out. _ Examples of records 
3059. “The Capacities of Electron’ Tubes. BE. ‘Schrader. (Zeits. f. 
wenztechn: ‘pp. 27-38, {1924.)—The subject is dealt) with 
under’ the following heads : Calculation: of the probable: tube: capacity 
from the tube data according to H.G. Méller ;; the apparatus ;,. the 
measurements the comparison: of! formula, with, experimental results ; 
the use ‘ofthe results: obtairied in a: practical, case ; difficulties: jin 
graduation of the new measuring” on 


éi Field Great: by..a- Ue 

Curvent tm: al Straight: Bethenod,... (Rey. Gép. 16, 

Sept. a conductor. AA‘. of length J) there are 
‘waves, instant is moving from 


| ELECTRICITY “AND” MAGNETISM 1005 
(a) Optical» signalling optically ‘directed' radiophony }:(c}' 
wid 
=§ 
a. 
f 
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Ajland a second!of amplitude’B, moving fromiA-to 
phase:difference:at' O ofthe conductor: between the two 

waves;o' It is shown thatoat;a distant point. on shaking the: angle 
6 with OA the real amplitude. of the field H, due to» ‘the combined action 
of the two waves, is :— 


that. the field in, the.direction 6 at, 


40, an, ot, the conductor , at, O, 
The; formule are employed 
the two.cases, where; there is a loop and: where there is.a 


pp. 491-192, June, is a mathematical paper, based, on, 
assumption that the bed w is the cause of the ‘thé anomalies 
magnetism (and, gravity, has, ‘he of an infinite, prism, ving 
section a parallelogram of which one, side 
with the, other.,; [See algo Abstragt 1300 (1924) 
(3062: Gravity’; Anomaly Contral. Russia. 
(Comptes Rendus, 178. pps: 2186+2187,,./ Jume 28, 
anomaly. found at Koursk has been shown to be due to,a-buried.mass 
of magnetite which has been explored [Abstract 2163 (1924)]. Calcula- 
tfons “now show ‘that 'this*mass is\ compétent: td: acéount “for® the 
anomaly’ inl’ question?! /- to bo RG 
garvrsedo to hodiem inven of qq .8 en! 
29) p? 72) briefhecount! of the, examiziation of 
data obtained :durmg the ‘solar eclipse: of September, 1923, 
confirms ‘previous indications that tlie disturbance effects are appreciably: 
modified: Phe-eftect on ‘the hotizontaliand vertical intensi- 
&t Whe five observatories, if spresent; was'quite smallio’ 
2162 and 2696 (1924).] | WwW. A. R. 
OR Te: Accumulation Data deal! Magnetic. | 
ana en? the Methodology Of their Reduction. : Weinberg. 
pipe 80484; method ‘of -stndying 
etic disturbances)!’ at the same -timesendeavouring: to give 
the meaning of the ‘term, and also-appeals: 
3065. Twenty-seven-Day period (Interval) in Terrestrial M agnetic 
Disturbances Cortiey ( ¢ July 
Of 27-day: period) or’ intertab timing disturbanges 
cohnéctéd - with oft. solari:disturbange, and: not 
periddic distiitbed condition whole! 
by Abstract 89/1923) Areatmiént is not a, statis 
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interval (ge, Cee, It was found..to, be. ib 
two. long: series of magnetic. disturbances, each at. erv days, 
one from May, 12, 1921, to, April 18, 1923, and the other tt of 
patches. of. nt,. disturbance. ... These are. discussed. in and 
Telated, the..one. magnetic. series to, one patch of disturbance and: the 
:other,to the. other, the main support being found in agreement b 
the: position on the sun of the disturbed areas and coordinates deri ver 
sun’s, central meridian.on the days of magnetic. distur 
tive disturbance synchronised. .with solar calm, and. that. magnetic 
i turbances with 27-day interval _persist even when the sunspots have 
disappeared, The flocculi and faculz which ‘Temain wher “the ‘accom- 
panying ying. Reve nai 
in Siberia for Different Epochs. B. Weinberg. (Terrest: 
“Magn. 29. pp. 73-79, June, 1924.)—R. Abels. has ‘calledettention: to’the 
‘westward movement of the line of no ‘secular: variation’ of ‘magnetic 
‘declination in Siberia during ‘the period 1900-1919 [see ‘Abstract 380:(1923)). 
The présent paper confirms this-result, using supplementary data, and then 
‘deals ‘with conditions during ‘an: earlier period: It: appears, that. there 
-was'also ‘a westward movement during the nineteenth century, but at 
‘much ‘slower rate (about 0+2° 4 year), 
‘ment did not commence of the twentieth. century. 


> 


Médicale, 32. Pp. 270-272, Sept., 1924.)—-The dangers. of. stray radiation 
in a general manner. Means of~cutting off this, undesired 

Ba at. the source (i.e. tube) are described, and the limitation 
is due .to constructional’ difficulties with the. thicknesses protective 
material’ requited.:: Theauthor’:then describes.,.a) protective; material 
in which barium salts are glued. between. veneer—or, better, muslin-—which 
allows 4’ gtéater equivalent protection to be obtained fora given. thickness. 
‘As‘an adhesive material 'the ‘silicates of sodium: or potassium can also be 
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io STAG bray | ARAL Y tah bas: 
°"CHEMICAL PHYSICS ND’ ELECTRO-CHEMISTR 

A 5, ‘adsorption capinar'active 

nan aif-water bounding With the $pro- 


we admit wi if’ “Harkins ‘hat ‘the’ adsorbed ‘mblecules ate 
onentatet forces’ And also’ that the combitiations CO} ‘CCl, 
(Phys, Zeits. 25. pp. 369-374, Aug. —Adsdeption’ is fegarded as 
tothe operation of electrostatic fotves, ‘and the expression: =) 
constant; of, ed gas, Ais an ression involving the ‘elec 
static: “om this, by using the relationship, the 
expression. obtained, connecting, the heats of 
of'any tworgases Wwithotheir dielectric constants,..,, This-necessitates a. inear 
rélationship between: these,two properties; whichis, shown to exist, .w! 
the figuaes of Homiray plotted, graphically; A, further 
development of: this: ‘equation shows: thatihQug = constant, where, ug'is 
the ionisation potentidl ofithegas: \/Acslight modification of theseequatians 
is shown to apply td the adsorption: of liquids: by powders insoluble in. the 
liqaids.” Pron’ this>it is:dediuced. that if 4imixture of diquids.is; exposed 
to ani adsorbing ‘material ‘the liquid» withthe greatest dielectric constant 
will/be adsorbed first. This is illustrated by experiments with petroleum, 
the dielectric constant increasing with the density of the hydrocarbon, and 
the compotind of predter density ‘abvays being ladsorbed) for example, 
the case of filtration. .The relationship between the factors discussed 
Above" and’ thé of solid bodies ‘is arrived at, quantitative 
“béitig! worked: ‘out. -Comiparisons is cmade:cwith the 
Lowry? (FaradaysSoc. 485+48%x 
Phil!’ Mago47. pp. suggestions already 
made [Abstract 338 (1924}}'as<to the: mature of-acids,and the. origin, of 
acidity dcdefinitai hypothesis. be: definition..of 
an atid’ as liydride from which: a‘protonscani be idetached-—¢.g.0n dissalu,- 
in ‘an ionising solvent, on electrolysis) on by displacement by.a, metallic 
ion—is retained, and reasons are advanced against any restriction or 
widening of this definition. 
The increasing acidity of the hydrides from CH, to FH or from SiH, 
to CIH is attributed to a progressive diminution i in. the size of the orbits of 
the. electrons by which the protons are linked to the central nucleus. 
The suggestion is made. that agylour:, atoa such as chlorine tend to 
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| shich «they: 
“futnber ‘in'ithe Tatter atom? “Inethis wayotiie <ttarismission of 
cidity Hirdugh a’ chain’ df’ Cant be ihterpreted by ofjxidynamic 
‘OF electrons’ which’ they Share with other atoms.’ From-this :point 
of View! ai ‘hydrodarbon ‘chain 
Carboxylic: acids, Sirice’ orbits Shared‘ by two carbon atoms will 
tial ‘timeénsions. Hydrogen ‘directly attachied«toydn atomoof 
etc! there a¢ylows tian an 
ater Whttaction the orbitsp but even! 
dylons Phan pais” Of electrons in adids‘such as’ FH 
ce conttaction is’ probably at’ a! ihaximium “in orbits whith are‘entirely 
Influence of Temperature and, om: i thee; urface 
, Aug. surface ‘activity 'Grof a solution:is:meagured 
by ‘the dimint ion in the stirface’ ¢orfesponding tinerease 
in the coh ion’ tof “thé “soluté, so" The 
surface’ liQuid ‘can “be measured by détermining: the -weight 
the a. by the capillary rise and ‘by the bursting pressure! of, the 
bubbl ned in the liquid. In the case of solutions, as distinct 
sur ids'“the “author “‘fitids thatthe aiiost reliable: metited: for 
the ‘Of the bubble pressuré)is that? proposed: by 
Zi and ‘tube (8 ‘ity diameter) is drawn-out 
fie capillary’ pdint) "the edges of ‘which be leftosharp;) they 
HOE be’ rounded’ off witha Phe pointy of 


weréd ittto’ the liquid by OP a ‘micrometer! strew, and-ain from a 


case of chlorides the surface layers absorb both ions and 


‘3072: “A pplicabiliy of Sulphate: 
ke “ind. physoChem. 25, 
was determined ‘for different wave-lengthsi!) For iwave-lengths. fror 
‘about’ 2910 A. downwards the curves showing the relation :between-/.and.,, 
do not bs the different concentrations employed, the value of 
céminenditig sooriér for larger \wave-leagths witkghigh 
‘conéenttations’ Snider ores} “All cases ‘becoming very. large 
oF short Wavelengths” For wavedengths between 66004 /and:6460A .,on 
e other Hand; alters very Tittle wath: the conceritration :and: the same 
‘the infra-red, Where it pronounced maximum jvalue.at 
copper’ chibtide,°on the*other hand, shows: marked) deyia- 
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tioits froth Beer's law, both ‘in the visible, part of the spectrum and the 
irtfra-red’ as well .as:in the ultra-violet... When. very. dilute the at 
| spectrum*of:the chloride approaches that ofthe sulphate; it seems that 
at these high dilutions the colour is due to the ion Cu+ +, while with greater _ 
coticentrations: various: hydrated and ..auto-complex ions are formed 
which have'a different colour.: It is suggested. that, in. concentrated 
CuSO, solutions, besides cathions, suchas {CuéH,O]t*+, there are a certain 
number of anions containing copper; such as [(SO,),Cu]-—, this being 
probably ‘hydrated to . The. remarkable _ optical 
constancy in the red is explained by supposing that here the complex 
anions and:cathions absorb equally, which. is not the case with CuCl, 
Apparently there’ are-also complexes in solutions. of CuSO, in strong 
sulphuric acid; though : here , the relationships . are not so. simple. _ The 
addition of H,SO, diminishes the absorption in the visible part. of the 
which on dehydration. Crystallised water-free 
CuSO, is colourless. 

suggested that the ion: Cut + is colourless in itself, and that 
tis ‘plue‘colour is due:to a deformation of the electronic envelope of the 
water of hydration, caused by the close. approach of the cathion, _ Weiger 
has come to the conclusion that the quantum theory makes it possible 
that deviations from Beer’ be when come 

and P>Gtinther. '(Zeits. phys.\Chem. 111. pp. 257-268, Aug. 5, 1924.) — 

‘That hydrogen dissolved in platinum is dissociated into atoms was almost 
proved by Sieverts and Jurisch (1912). by the observation that 
the ‘solubility of the gas in the metal is proportional to the square root 
@fthe pressure, and Richardson’s results [Abstract 1219 (1904)] indicate 
that the hydrogen atom:is present in the platinum as positive ion separated 
from the negative electron. . 
“ine ‘The presence of hydrogen molecules in the metal is also excluded by 
consideration of the matter in, accordance. with Bohr’s representation 
‘of’ atomic structure. In. consequence of the strong fields between the 
platinum:atoms, expressed in the cohesion, and in the high heat of sublima- 
tion of platinum,’ the paths of the electron round the hydrogen nucleus 
must differ so'greatly from, the Bohr paths that the assignation of a definite 
he authors’ deal measurement. of the ‘electrical 
resistance of the platinum charged with hydrogen. When subjected to 
heating, platinum itself shows:a diminution in resistance, owing 

to recrystallisation:: This change in. resistance ..proceeds. only.. until 
certain minimum value is reached, and at higher temperatures is outstri - 

Tha Phcory-of. she: Dilutionend 1 Partition 
‘tients of Strong Electrolytes. P (Phys. Zeits. 25. 
“pp. ‘393+897;: 16, 1924.)—-The. chief features of the theory considered. 
‘are? (1)’ Strong electrolytes are completely dissociated in solution; (2) the 
‘observed ‘deviations:from the classical theory for dilute. solutions, are 
‘Caitised ‘by electrical: initerionic! forces [see Abstract, 2641 (1923)}., Strong 
VOL. XXVII.—A.— 1924, 
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ian water: that the’ ‘diminishes. 
decreasing Values of the dielectric constant; ‘while ‘at ‘the same ‘time the 
c forces’ will ‘increase. ‘The’ influence’ of’ the’ various 
discussed “mathematically and the expression is derived K 
where @ = fraction dissotiated, c cériceritration of solution in’ mols.per 
litre, = Debye’s dissociation = activity ‘coefficient ‘of ions} 
which is calculated from the valency, the dielectric constant; the: ionic 
radius, and the absolute temperature by a method worked out by Debye. 
expression ‘is developed for the cases of complete dissociation; mediam. 
‘lation and ‘small dissociation by the. summation” ‘of 
so that the true: dissociation constant Of a 
It is indicated that a similar pipes 
be cate to conductivity and osmidtic pressute ‘phenomena, in’ 


the between two for the penton, 
ot the te y ‘tation holds, m and my ‘being mole 


‘experimental, data cannot, be used 


- to test these conclusions, since either the electrolytes used are too weak, 


the concentration’ too ‘gteat, or the solvents used.are themselves miscible. 
A series: of experiments with picric acid in water and benzene, water and 
chloroform and water and toluol'satisfy these requirements, however, and 
the Calculated values for the ratio K/k = dissociation constant/partition 


Phys; Chem. 28: pp. 785-871, Atig., 1924.)—The electrolytic: theory of 
corrosion is formulated ‘and’ its application to a number: of special cases 
‘are ‘icised.. 


Beihefte,' 19: pp. 381—440, Sept., 1924.)-The progress of gelatinisation of 


_ gelatine solutions’is measured by the change -with:time of the viscosity, 


elasticityand ‘the “rotation ‘of the plane of polarisation.: The possible 
determining’ factors of gelatinisation may be attributed, in view of its 
optical activity; to either electrolytic dissociation, the formation or decom- 
position ‘of ‘molecular aggregates, presence of highly: polymerised) or 
crystal molecules’ the ‘solution; hydration; or hydrolysis.) Am. irte-— 
versible decrease “of viscosity, optical activity and: gelantinising power 
occurs on heating gelatine ‘solutions above 70° C., and is to be attributed ~ 
to hydrolysis giving B-gelatine.  It'is considered that the main cause: of 
the successive changes is the formation of molecular aggregates, which F 
undergo a certain degree of hydration. “In analogy with the change‘from 
pélysaccharides to sugars a ‘progressive breakdown of the aggregates occurs 
by hydrolysis, and ‘is by 
loidal nature of 
At-@ temperature’ of 26°C. the change of activity with time is given 
by a graph; in which'three breaks canbe recognised, and consists ofa serie 
of three ‘intersecting’ short but varying radii,. thus indicating. 
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curves of -different slopes.are. obtained, It.is that gelatin- 
is by, a-series, of, molecular. changes, which 
arate steps, Gy = Each stage 
as an exporéntial imdnomolecelar The iprobleny 
is: nextrattacked by determinations of viscosity and its change with 
time. }.It is found that the viscosity values valy very much wi with the 
rate ‘of; 'shear.:.,Measurements.are made of the rate of flow through , a 
capillary, tube . ata limiting. high velocity... The graph giving the change 
with time shows. a similar. series of breaks to those observed with the 
polarisation measurements. Determinations are. finally. ‘made of the 
time variations ‘in the. modulus of elasticity. Changes in the sol form 
cannot: be so well traced’by this method, but in the later stages or gel form 
variations, in the elasticity. can be followed when measurements by the 
two former, methods can, no longer be applied. By plotting axfdt against 
% where x is the elasticity, the resulting graph consists of four straight 
lines’ of ‘different slopes; the first one corresponding to. the. third stage 
identified by the viscosity and polarisation measurements. In this way, 
it is Considered’ that six distinct monomolecular reactions are’ _ 
evident in the progress of gelatinisation.» 
number of further measarements‘are made. ot the addition ‘of different 
basés, “and acids ‘on the progress of gelatinisation, and a comparison 


to the Degree of Condensation. Comparison with Variations of Density. 
C. Moureu,; Diifraisse, L.'Tampier and P. Gailliot.\ (J.de Physique 
et le Radium, 5. pp. 161-167, June, 1924.)—In the course of some recent 
chemiical researches upon acrolein'two'of the: present.authors have observed 
that-a series’of reagents, acting as catalysers; had the property of-trans- 
forming that substance little by little into ‘‘ a transparent mass, hard and 
_ brittle, which retains for a long time the characteristic odour of acrolein, 
and that without losing’its limpidity.’’. The study: of this transformation, 
followed systematically, led idiscoverythat. possible -by. this 
means to obtain substances endowed ‘with differing:interesting' properties; — 
and, in’ particular,’ with a very -insulating ‘power, ‘Im the present 
paper it is’ shown how this power: of) insulating, varies -with the progress 
of the transformation. There are other changes -in physical properties, 
but the only ‘other dealt with here is that»of-density... The subject. is 
considered under the following heads: -The. gelification of;acrolein, its 
density and imsulating power:;; the principle of the method: of: measure- 
ment; description of the. opera- 

3078. Formation Colloid Solutions. by: tm ithe 
High-Frequency: Alternating-Current Arc... E. Ov Kraemer and T. Sved-: 
berg. ‘(Am: Chem. Soc.; J. 46..pp; 1980-1991,,Sept. 1924.)++-Four: types 
of electrical circuit were either actually used’ or-consideréd 3» In the Tesla’ 
coil method ‘a 1-kw. Thorardson wireless’ transformes, ‘with asmaximum 
secondary voltage of 25,000;:was used. This»charged 

discharged across':an air-quenched silvér in) 
“VOL. XXvVII.—a.— 1924. IOV 
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formed the primary the and the. secondary 
was iw Series ‘with; a; hot-wire ammeter and.a: micrometer.sperk, gap, in; the 
liquid) which: formed the dispersion medium: of sqlution,;; In 
the ‘second method the. micrometer: spark gap in, the liguid.replaced the 
air-quenched/ silver’ spark .gap,.the cesult being that,)in addition toythe 
high-frequency: discharge; -a- low-frequency’, discharge :passed , through, the 
Poulsen,! of: ‘:undamped; also 
used, iin ‘which againi the: discharge-of the condenser took place. across. the 
‘same gap as that: in which the pulverisation, of electrode; took. place; 
atid “in which the current. was a slightly damped, alternating, but non- 
symmetrical current of complex form ; it contained direct current from the 
primaryd:c; source, . |. Thé\rates Of pulverisation;isediment formation and 
the decomposition of the liquid used: were studied, andi the 
been: proved: tobe! superior: to! ‘other! methods |for::producing colloid 
solutions’ with: minimurh decomposition: with 
- Maximum putiby! This is owing to the absence of direct and Jow-frequency- 
ed? mioels. bare odd ot baninrreteb dedoia 
BOTH, An paratus: fox the Accurate. ‘Determination ciof 
We Aw de Meester and ToMoesveld, »:(Zeits; physi 
Chemo Sept. 1924:)>+-The cmesults achieved) by othe 
forthe determitationof solubilitiesat high pressures 
were s6 satisfactdry that:aisimilat apparatus was constructed, for 
their «determination | ordinary at high: temperatures: 
Measureinents: of the solubility of ‘thallium sulphate: were 
peratures! of 60° candi 60°C; amd gave results; closely iagreeing) 
_ those Berkeley": (see Abstract 2361 The solubility of silver: 
nitrate cat! 30°C. expressed im igranimes, Of! salt: per 2100: g.cof saturated 
solution,” was fount to: givéeca means value value of) 73 
found: by: Schreinemakérs aad de Baat fArch> Néert. 19 10)} seems 
point tocthe -factthat saturation was not attamed in their 


3080, Heat Formation.of Water. Solutions-of Hydrochtonic A cid, and, 
Ammonia, at Different. T enpperaiures Wrewsky.and,N.Saw 
(Zeits: -pp. Sept 6,) 1924.) —The..test of, solution 
hydrochloric acid.in;water:was detexmined at 62: 
and ammonia in;water at 7, 19-9°,) 41°,,61° C,,-and.at varying. conceptia- 
_ tions .Zhe results, when drawn in curves, show that the heat,.of: solution, 
_.of HCl increases with the temperature, while that of ammonia decreases 
Mephod for, Loking, Golloids Suspension. 
p.887 Sept, experiments. cazsied, Out in 
France:-by: A. Marx and Roziéres, haye a 
new device for taking eolloids out of suspension.’ This apparatus operates 
With: a,combination fgree highly charged, electrical 
fieldojcine operating,.on. old, with: an, ordimary jappatatus, 
composed bowk 0:60meter indiameter resolved the 
main part ef.colloids. remained. in,suspension inthe liquide other 
alone But.when the/liguid 
simultaneous action. ef cenfrifugal 
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> SORENCE ABSTRACTS) (80 
ending in’ a’ 110/40,000-volt transformer was utilised: rotative circuit 
breaker was placed on one terminal, cutting and re-establishing the current 
14,000 times per minute. » The positive ‘pole’ was considered by the frame 
of the.apparatus and the outside ‘part of the steel: bowl; and the negative 
pole by three copper wires isolated from the bowl and held by the winglets ; 
_ their diameter: was 40 
(Faraday Soc., Trans. 19. pp. 574-583: Disc,;:583-585, 
March, 1924.)—The alloys are deposited electrolytically on lead kathodes 
from solutions containing varying proportions of ferrous and nickel sul- 
phates in order to eliminate the variations in structure liable to occur in 
preparing alloys from fused mixtures of metals. The ratio of iron to 
nickel is determined in the solution, and also in the metal deposited under 
similar conditions to those of the experiments on ‘a carbon kathode. | 
Measurements of the kathodic potential made during deposition show that _ 
lower potentials are required for:the deposition of mixtures of iron and 
nickel than for either of the pure metals, the deposits containing relatively 
more iton than ‘the corresponding ‘solutions. .This'may be due to the 
retarding action ‘of iron on the discharge of nickel ions,-or the influence of — 
nickel on the negative catalytic ‘effect of ,hydrogen:in the discharge of 
évolution at: iron-nickel alloy electrodes: takes place at lower ‘potentials 
than for either of the pure metals, and in view of lack of definite knowledge 
of the cause of overvoltage, this effect cannot be satisfactorily explained. 
The result obtained in the presence of depolarisers show that the reduction — 
efficiency of a given electrode’ does. not depend entirely upon hydrogen 


4 


overvoltage, the electrode itself having generally a positive or negative _ 


catalytic influence. In the Discussion, the method of finding the com- 
position ‘of the alloy is criticised, and it is pointed’ out that the observed 
: lowering of overvoltage with the alloys may be due to increasing roug hness- 
_ of the metal surface. Attention is drawn to the work of Foerster, which 
appears to explain many of the author’s observations. The bearing of 


A 


pp. 197-198, Aug. 9, 1924.)—Reference is made to the possibility of the 
distuption of the Hg nucleus with the production ‘of Au as forecasted, 
on @ theorétical basis, in°a previous article (see Abstract 1807 (1924)}. 
A short ‘account is ‘given of the experimental ‘details and subsequent 

investigation associated with the revently announced ‘discovery 
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of thie presence of Au after electrical treataient fail to-sh ity 
Constitution of Techwivat Tron? (Zéits?’ ‘Elektto- 
chemh. "30: pp.°876-882; Aug.,°1924.. Paper read before tie Deat! Bunsen 
Gesell. Govtingen, '1024.)—The ‘work ‘on ‘the onstitution UF ifort” ag deter 
of of steels ‘of different ermine 
position of ‘the steels considered varied from ote 
nf ‘and’ 0*30 % catbon,' and con 
and 1:90°% carbon. Phe paranieter ‘OF the space lattice wie 
by the Debye-Scherrer camera, the itickel spectrum being’ sed" as‘a’ 
etiienits were riade with a Zeiss compatator. 
The apparatus'and iiethod had‘a high’ degree of ‘accuracy, and was free’ 
froth. “The ‘results show that’in' a Managanese austenite’ 
steel the’ parameter increases with ‘the iticrease ‘i “atomic pi 
of carbon. ' The specific volume of thangatiesé austenité steel was measured 
by ‘the ‘hethod of displacement, and it can be séeii that the space lattice” 
parameter and the spécific volume change with the composition and the 
relationship is linear. “The ‘results ‘can be caltnlated fromthe equation 
Mn AG, Where ‘a, is the ‘parameter of pure iron, 
/petcen 6f and’ carbon! Calculating! the’ 
+ 000050 Mn + 0-00645 C, with a mean error of + 6-0009°x ci? 
The structure of o'iron in annealed carbon steel was also determined and | 
the space lattice Gompared with that of-/y "iron. “The stricture’ of carbon 
stéels in ‘the’ harderied condition ‘was’ dlso detérmine , and the effect of 


“Hydrogen” ‘of Metals’ anid their’ Characteristic 
‘Part T: Overt y Part TI. Overcoltage and 


Mebing Points. Es Weeks.’ ‘(Cheri ‘News; 128. pp. 359-360, 
and’129; p. 17, ‘July 11, is assumed by Newbery Abstract 180 
(1917)}'that overvoltage is a function of valénty—#¢: a ‘periodicfanction— _ 
and from this ‘the formation of unstable intermediate hydrites' to ‘account : 
for oOvervoltage éffects ‘is deduced. of the tabulated 
average ‘values of overvoltage as determined ‘by different workers’ shows 
no absolate ‘rélation between overvoltage and ‘valency, although there be 
tendendy for overvoltage to decrease with increasing valericy. ‘The 
of Newbery must thérefore be considered untenable.’ It is shown that 
in ‘general’ the higher the melting-point, of 4 metal, the lower is its hydro» : 
‘Mercury, “melting-point” — 35°C’, has" the highest” 
overvoltage; 0°69) ‘volt, ‘whilé ‘rhodium; thelting-point over’ 
Magnesium: (Chen. “and ‘Met: 31. pp. 383-386, Sépt: 
1924. metallurgical developments have made possible the manu-_ 
facture of magnesiym on a large scale, and at a reasonable price, and i ina 
high state of pufity. ‘It is stated that magnesium is in‘ position’ 
the principal chemical and mechanical properties’ ‘ot magnesium ahd’ its” 
alloys. It is’ pointed the 't 
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sodium, and :chlorides,; are ayoided,, ;the tendency .is..lessened 
considerably. As regards the question of the pl hc of the metal, 
this is no doubt a serious factor in the case of the powder or thin shavings 
exposed;to.an open,lighty but inthe bulk.is almost negligible; since mag- 
nesium: hag.a melting-point.of 1200°,F. » Zhe powdered metal is now used 
as. a. dehydrating agent. deoxidiser the ;manufacture:of many, 
metals and alloys, has found.g. valuable. new, 
American process for producing: ‘Paagnesium is upon 
the electrolysing of magnesium oxide. ‘The: oxide is. added: tora bath.of. 
fused fluorides, principally. magnesium. fluoride, ina apegial,type. electric, 
furnace... Magnesium .oxide,.is continuously, added to,the, bath, . while. 
magnesium;,metal.is removed. at;.one,.clectrode; carbon monoxide is 
evolved, at, the.,ether, Even, this quality of, magnesium,cannet be. set 
down. as a, corrosion-resisting metal,” but it;is much. better than most 
other, commercial..varieties. ..A under test 
for making magnesium and_ its alloys highly. resistant, to,salt water and 
‘similar natural corrosives. One.of the principal advantages, of magnesium, 
is. its low, density, namely, . A745 with, of aluminium, it ,is 1-80. 
Suitable alloys of magnesium, with copper, cadmium, calcium, .zinc 
aluminium, have. great strength, combined. with lightness; - These, alloys. 
are; being used for automobile engine parts;,.the blades ofsupercharger, 
blower; impellers, are now, made of “Magnesium presents 
difficulties as forging and. welding.) but, it Y 
On Partial. Equilibrium.» E, Baur. ;(Zeits. .phys,;Chem...) 
Bp. 199-205, Sept. 20, chemical, system. a state of non-. 


may be expected, and true or false equilibrium in consequence can be : 
detected... The: present, paper, discusses,examples of partial or onesided 
‘equilibrium, such as Mare found; for example,..with certaincsalt, erystals 
which, ;when coloured with. certain. developed when 
placed.in supersaturated aqueous solutions, although dissolving in dilute solu-. 
_ tions to their normal saturation equilibrium. ..Four special cases exhibiting 


| such, equilibrium, are now, dealt, with,..viz,,the of salicylic. 
acid, the anions. of .phloroglucinol ;carbonic.acid,..of, aminoacids by, 
hydrolysis, and of, sodium oxalate,..; These repnesent, respectively..a..gas,. 

a. pure solvent, a solvent, with carbon.content, 
Data, by Orthner, Piazza, Wunderly, and Ott are quoted, The work of 
Wunderly on the hydrolysis of aming “acids is d. in detail.as afford-. 

ing the best examples of. equilibria... The aliphatic amino. acids, 
such as glycine, alanine, leucing..and .asparagine,.were regarded..as un-, 
-_Saponifiable, until ,Wunderly. employed, animal charcoal,as a catalyst.for, 

this, purpose, when decomposition. limits, were found; which were dependent, 
on. concentration, as though corresponding to the mass-action law. ., These. 
limits are found to represent equilibria and the carbon catalyst to puet 
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4007 40,600") and at constant rae, the Tipresentin 
gas being determined by the usual titration. methods The-decomposition 
‘employed“are to offer Varied amounts-of glass durface by-the 
mtroduction of bends: lb, ‘ahd: by’ the ‘insertion, of glass powder: 
The ‘results demonstrate the ‘effect of changelin 
ining the. volume of reactant constant, show the decomposition 
ture coefficient ‘of ‘the surface réaction is 10% whilst 
that forthe reaction in the'gas phasé is approximately.:2: the tempera: 
ture<ramge semployed:::: Thégeneral bearing of) the: resnits on theetecent 


theoretical:.considerations« of ‘gas’ Kinetics! Of the;many 


so-called: hérmogeneons* gas reactionsso: faristudied, only 
formation of from«PCly and to be; truly 
Effect, ofthe Deformabitity of Lons.on. Optical and.Chemica 

This paper’ is.a continuation of Part I [see Abstract.2178 (1924)join 
-_-which.the author: discussed binary molecules...,He now considers triatomic 
molecules, an, which all atoms may, be supposed to.lie.on.a. straight 
whether, this. holds, for, molecules like, H,0, CO, is not considere: 
It, ig, showa, that: the ;existence,.of an. electrical moment ;ought. not to..b 


(upon.as an argument fora, mo 
but that this el moment..is. about, by charac: 

teristic dissymmetry caused, by the defon lity of the.ions., The an uthc 


and My ‘the ‘ort: the effect of deformability: 
For, the, sake of simplicity only, .Mg is “eonsidered to 
ot amount, (6 Part bi electrical moment the total en 


be 


ase the ‘The stability of these equilibrium 
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constants of NaCl, NaCiNa, GINaCl are calculated, by Stern. and Fowler's 


3090, The Influen of the Deformability of Tons onO cal and C her 
Constants. Part U1, Specific Oscillations of 

(Zeitsnf: Physik, 26: 8:' pp. 206+222, 1924.)—The'carbonate ion 
considered to be formed’ on triangular model, 
at each corner of an’equilateral triangle with the carbon atom:at thecentre 
of the triangle.’ From the measurements: of Schdfer.and Schubert [see 
Abstract 1241 (1916)]; for such a model there are three ultra-red:oscilla- 
tions with wave-lengths 6-5, 11:5, 14-5; of these the middle one is: 
the plane. “C. J. Brester has obtained results (see Kristallsymmetrie in 
Reststrablen ‘Disser., Utrecht, 1923; and see Abstract 
(1924)) which are in agreement with this. The author-attempts to explain 
these experimental results by a mathematical investigation of the energy — 
of the complex ion. For this purpose he assumes that, in addition to the 
polar constituent rte Oe, there is also the action of the ‘dipolar 
moment caused by the deformation of the ion. “With this hypothesis he 
obtainsresults which are in agreement with those ‘of Born and W. Heisen- 
berg’ [see Abstract 2178 (1924)), although the hypothesis can only be 
regarded as a rough approximation.” ‘The solution of the energy equation 
is complicated, and a mathematical appendix of ten pages gives proofs of 
_ the theorems required.. The same. method may -be expected to explain 
the results which have been. obtained in the case,of distorted CO, groups 


“3091. Chemical Constants of Chlorine, Browne: vis 
and Di-atomic States. K. Wohl. (Zeits. phys. Chem. 110. pp. 166-187, 
' 1924.)--The chemical constants of monatomic chlorine, bromine, and iodine 
are probably 0-93, 0-80, and 0- 52 respectively greater than the theoretical ‘ 
| values, and certainly at least 0-63, 0-25 and 0-29 greater. The deviation 
thus appears to increase in the sense of the heats of dissociation. © It is 
_ possible, indeed, that the divergence in each of the three casés is about — 
0-7.= log 5, and in any event it exceeds the value 0-3 = log 2, which, 
Schottky’s theory,.is*the most probable and the. smallest 
possible deviation. Since for mercury the value is. less than 0-3, this 
theory requires modification to suit each new case. Further, it is difficult — 
to maintain Schottky’s assumption that this divergence’ of ‘the-chemical 
constant from the theoretical value originates in the relations of the 
fundamental substance, 
tical ’’ disagreement with Nernst’s heat theorem. H. P. 


3092, Chemical Constants of Monatomic F. 
phys, Chem. 110. pp. 572-586, 1924.)—The marked divergence shown by 
recent determinations to exist between the chemical constants of monatomic 

gases and the theoretical values is discussed, and it is pointed out that the 
magnitude of such divergence increases with the difference in energy 
between the monatomic gas and the condensate. Various possible explana- — 
tions, of this phenomenon are advanced [see prec abstract). T..H.P. 
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8098. Influence; of Some Non-Inflammable Vapours. of Organic Liquids 
and Velisek,-. (Rec. des ‘Tray. Chim, des Pays Bas, 43. :pp.. 80-86, 
Jan. 15; 1994,)—By. means’of a burette fitted with a platinum point spark 


gap determinations are made with methane-air mixtures. of, the, limiting 
proportions which, in the. presence of various organic inhibiting agents 
enable the propagation, of ignition. ‘The. temperature.of the gases varied 
in the different experiments from 10° to.20°C, .. With methane-air., alone 
the limits of: inflammability. are.5-4 and.14+1%; with 0-7;and 0:8.% 
petchlorethylene, %.:methane; with. 0-7. and 0-8 

 tetrachlorethane, 7-15 and 9:15 % methane ; _with.1 % pen orethane, 


3094, ‘The Sensitiveness of Selenium Cells to X-Rays of Different Wave: 
Lengths: HH. Kistner, ..(Zeits. f.. Physik, 27.2. pp. 124-137, 1024:)—A 
selenium cell. was: compared with two carbon. ionisation. chambers, one 
of) which was high and 6-4 cm..in. diameter, and the; other, a 
thimble chamber,.21 mm. high and 14 mm. in diameter... It was not. pos- 
sible to. use; strictly monochromatic X-rays,.as the selenium: cell was. not 
sufficiently sensitive, but the hardness was controlled .and. measured by 
varying the kilovolts employed from 205 to. 42, and the thickness of the 
copper -filter from.1-90 mm. for the first voltage to 0-075 mm. for the 
last ; the average wave-length of the X-rays varied from,0-119 A. in the 
first case to 0-473.A, in the last. The ratio of the ionisations. produced 
in the two. chambers varied only a little throughout the range employed ; 
but  thatiof the effect)on| the selenium cell, measured in Fiirstenan 
to the ‘ionisation in the large chamber showed a decided. maximum | ; 
about 0-22 A. At0-12 A; and 0-4A. the selenium cell, compared with t 
ionisation chamber, is ‘only half as sensitive'as at0-22-A.. This maximum 
has certainly fiothing t6 do: with: an absorption spring ’’;.. the shortest 
that there is so little difference in the ratio of the two ionisation chambers, 
which differ so»gréatly in: dimensions;: seems; to exclude the explanation 
that the effect is due to a minimum sensitiveness of the ionisation:chambers: 
at 0-22A...Itis shown that it is possible, to explain the effect on certain 


.des Trav. Chim. des Pays Bas, 43. pp. 1-29, 15, 1924) 
ments ate made of the emf. of chromium of varying forms in 
electrolytes. “With crystals of metal prepared by the Goldschmidt proceds 
different crystals showed different potentials, while two electrodes from the. 
samé crystal:showed practically the. same potential. The variation is. 
attributed: to! the. presence of traces, of impurities... Electrolytically 
deposited: metal gives a constant ‘potential. when in. the active form, but 


‘ 
« 
2 
ESS 
5 
2 
Dagan 
\ 
5 


1176 NCE ABSTRACTS." 


chrothium is deposi indicating’ ‘that the: deposits are:not oontititions. 

On Yemoving tié basis constant potentials ‘are given which; however, 
ate 500 chromium. prépared bY the 
schinidt® process: distitiction ‘from ‘iron, ‘chromium inna 
aiid Only the dctivestate when’ treated with'some 
‘agent:' Passivity is’ téadily produced! ‘by! contdet with nitric 
tad and’soihe ‘other “oxygen atids'and by Chtorkium 

ars to‘remaifi active only ‘when’ the' acidity is ‘not: certaini 


‘of the’ salts. With ‘increasing’ ion’ conventration ‘of an 
electrolyte the’ potential’ beconiés more positive in’ sulphuric acid solution 
main theories which have been put’ forward to account for the 
Passivity of chromium are reviewed. It is considered that the phenomena 
‘@xpldinéd by the theory of allotropy, according to which hétero-_ 
equilibrium exists betweéti different States Passiva- 
and the differerit potentials obtained with different’samples of metal 

dre attributed t6 retatdations’ of ‘the internal transformations iw the metal 
«andl to Fetardations ii? the adjustitient of Squilibridim between the divalent; 
Gireitiimt idns inthe Im-agreement 
the state More stable by lowering the 
térh perature?" Tt active throniium i polarised witha current, 
it passes ‘tito Solution’ As thes. increases, the solution 
‘Stops'at which is deperidénit on ‘thie ‘fatiire of the electrolyte? (The'so- 
called’ Undreasts With the aridthe’ Cl! 
ion’ whidh thus catalysts for the éstablisHiment of’ the 
internal’ Vquilibrivih | OWE charge Sf about milli volts;the ‘metal 
asse Girectly into Solution: ‘as ions.” P. 
3096" of Chromit Acid; tusing (a) the Hydrogen 
sland ‘the Oxygeno Electrodes: Wi 'Ts 
125: pp: 1572-1682; ‘Aug: 1024: Solutions-iag: chronic ‘acid: are 
titrated levtrometrically the hydrogen eletttods; and «thes oxygen 
investigations show- that: chromic ‘acid exists: in: ‘solution 
normal dibasic’ avid; -adissociating almost completely: as 


dilute 'soltition, while ‘the Secondary diésécia- 
44x <The preparation of hydrogen electrodes for use with oi 
Mates, nitrates a : ‘may unds is discussed. It is sh 


Chen! 1924)-—Previous "papers! bearing’ the 

between Hitrié Metals ‘such as “copper, ' silver) -ete.;are 
“dt Considerable and In 
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tions’ or ic ‘atid, ‘or by kathodic ‘po I ge al. 
the us prac ‘constant’ and’ in ent sof: 
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state of; dynamic, equilibrium involves; astiva ion 


and claimed “that; under! the: conditions 


pievailing in: Veley’s experiments) wot so'strong: an oxidising 
agént’as ‘nitric acid’ arid ‘fot ds ‘the and thatnittous 


adid in acid‘! Te! is thought-probable 


‘that! the ‘activation’ of ‘nitric acid depends ‘on the dynainic ‘equilibriam: 
nted ‘By the equation” "HNO, 4HNO, 22" 


in tation brings the action of We ae acid into line with the action — 


this aust, Ist, be 

3098. of Metals, ‘with Par ict 
Muller.” {2 
development, of passivity in a stable active metal’ ‘during’ electrolysis’ is 


pp. ‘401-416, Sept, 1924)-The 


considered tobe ‘accomipanied in‘ the’ first’ plate by‘the Separation’of'an 
‘insulating ‘of salt on the’ surface of the anode, the toncéntration’ of 


Which has excéeded the solubility in “the ‘neighbouring sdltition. ‘The 


effective’ current density" aiid ‘potential due to the partidily 

insulating layer’ lédds to’ the passive ‘condition ‘on’ account Of 

tiétal ion-tlettron’ ‘equilibriam the metal; beitig displated 
ih the direction of metal ions of Highér valency; which no lotget passinto 


solution. -inflderice: of different: eléctrolytesis considered‘ briefly, 
and; as an imstance of a stable passive metal) the behaviour of platinum:on 


activation with: alternating: eurrent:' Chromium; the properties of which 


described; provides ‘an instance: where ‘the> passive>condition -of the 
metabappears' to be stable 'while the: active conditiortis,' to! a: high: deprée; 


metastable. The anodic passivation: of-iron’ inisodium Sulphate: solution — 


: ‘is demonstrated experimentally. The formation of the layer of ferrous 


sulphate i is'seen’ by the darkening of the electrode, Pabsivity 


panied ‘by a” Brightet 
the insulating’ layer)’ which is calculdted to thicknéss of: 


appearance.’ Oxygen evohition: and *solation of 


are. observed.’ Time phenomena are irivestigated: by means of horizontally 
plated electrodes? The time! requited ‘for ironinay wary 
from’ to ‘1000 ‘seconds; ‘accorditig’ to ‘the “density.>The. relation 


approxitnately” by ‘the! formiila K; where the 


passivation: ithus ‘represents’ the précipitated as 
solid Sait int unit! time.” found: int aiécordarice’ with: this relation cthat 
the passivating efféct’ 6f ‘an “anion is" inversely proportional to’ the 


density and time for’ passivity is found to be'given 


prevailing ‘during the passivation; ‘and 
Passing % the cd. of the'ions which diffuse away from’ the 
Of Saturation cortentration; ahd is: the’ time taken’ for complete 


bey of the compound nthe layer" The ration further owe 


that’ the thicknéss of the layer i is inversely’ proportional’ to the’ logarithm 


of ‘the ‘time’ required’ for’ formation! This: is: ih agreement: with: the 
pélation: that! ‘thes sizeof particles’ of pretipitates is' proportionaltovthe = 


depres of Suj 


polarishtion “is’ "to® be°ascribed. Thisovonsidération; 
‘the’ fact” that’ passivé fron 6 Volt’ be “obtained ‘free 


time reqtited forformations “The'formation - : 
of the Covering’ layer is shown: by the inérease Of the resistance towhithtie 


covering layer, shows that neither or can 
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nally applied. p.d;,-local electrolytic action oceurs, producing anodically 
passivated,|and kathodically. polarised areas.. The latter may..be con- 
tinuously or. intermittently depolarised. by # the solution, according. to its 
(Zeits. phys. Chem. ‘112. pp. 128-134, Sept. 6, 1924. 
made onthe assumption thatthe number 6f ionis in comparison with the 
number of solvent molecules is so insignificant that the dielectri¢ constant 
of the solvent can be regarded in the ordinary macroscopic sense. [see 
Abstract, 2541 (1923)] ;, also, that every ion is surrounded by a zone withix 
which another ion can no longer avoid the attractive forces, ‘thereby 
reforming an undissociated molecule. Based on Coulomb’s law, an equa- 
tion has. been, derived connecting degree of dissociation a of the electro- 
lyte, dilution V, . and dielectric. constant “of solvent €, vag. 
= ((mC3).. where N, and My are the numbers ‘of 
undissociated molecules and ions of both kinds respectively, Cy a particular 
velocity, and ¢, ‘and ¢, the ionic charges. The, Ostwald dilution law and 
also that of Walden follow. as. special cases from this equation, as well as 
Walden’s empirical ‘relations, Kg = const: and Ky nst.. 
where Ky ‘is the constant of the Ostwald dilution law. 
also enables a more extended quantitative development of the hypothesis 
of ‘dissociating complexes. It-explains..the existence of maximum and 
minimum conductivity, and can. be: of concen- 


3100, The Electrolysis. of Evolution of Gas and 
ids Sonption Condustinity J..W. Rebbeck and J, 
Ferguson. (Am. Chem. Soc.,.. J... 46... pp. "1991-2002, Sept.,. 1924. 
Sorption apparently, includes, adsorption and absorption, and. the. authors 
show that the gas-evolved under certain conditions of electrolysis .is related 
tothe.“ sorbed ’’- water of the glass. ..A glass bulb. was filled with mercury 
by distillation at low pressure ;. _it was then, placed test-tube.containing 
kathode'gas was formed .between.. e, Hg. and. the glass. at, rates depen: ing 
on: the voltage and the temperature. , None was formed. in several days. at 
94° volt, though 1- -8 volts gave a, noticeable layer i in abou 
20 hours); 210 volts gives a visible layer at room temperature in. 20 hours. 
No gas ‘was produced. when the mercury was the anode, by an alterna in 
current/or in tubes which were annealed or baked vacuo. at 350° for 
many hours,. Samples.of the gas formed..were analysed, and 
of Hand O; with the former, predominating ; this, and the facts that hea 
the glass preyents the formation of gas, ee 
to water-vapour: or, liquid: water. it. regains. this property, point to the fact 
thatthe gas is produced from water... The, phenomenon isnot a simple 
electrolysis of a, water, film, ; since the gas does. not.contain Hand O in the 
requisite proportions, and it seems, probable, that, the sodium. jions,, which 
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